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BIS GUNS FOB COAST DEFENSE. 
The chief of the bureau of ordnance, Gen. S. V. 
Benet, in his recently submitted annual report, notes 
that a twelve inch breech-loading steel rifle is now 
nearing completion at the Water vliet Arsenal, and will 
probably be ready for trial in February. This is the 
largest size of modern gun we have yet attempted to 
manufacture, but the Watervliet plant is being put in 
shape by the government to turn out, also, sixteen 
inch steel guns. These guns will be fifty feet long 
and weigh 125 tons each, requiring a full firing charge 
of 1,000 pounds of powder of the description at present 
used, and throwing a projectile over a ton in weight. 
It is expected that these guns will have a maximum 
range of about fifteen miles, and a muzzle power equal 
to the penetration of three feet of iron. The plans of 
the fortifications board call for forty-four of these guns 
for the defense of ports of the first importance, with the 
idea of manning our future coast defenses with guns of 
heavier caliber than are now made for the largest iron- 
clads, and which the highest authorities declare it is 
impracticable for them to carry and work. The pro- 
posed artificial island forts at the entrance to New 
York harbor, shown in our first page illustration, 
would afiford admirable positions in which to place a 
few such guns, which, according to the plans of the 
ordnance department, are to be "mounted in pairs in 
turrets occupying low and exposed sites, and command- 
ing the principal water approaches" to the port, where 
they will have "an oflensive power commensurate with 
the importance of the position they will occupy." It 
is altogether probable, too, that before these guns are 
completed, or the forts in which they are to be 
placed will be ready for them, we shall have found and 
adopted a practicable smokeless powder, affording 
much greater penetrative force than the explosive 
agent at present employed, and giving the defense an 
immense superiority to any means of attack at present 
known. 



PB06BESS OF ALTTUIinJlI, 

Since 1885 the efforts made to cheapen the cost of 
aluminum have been especially earnest among the 
metallurgists and chemists, both in this country and 
abroad. In this work Mr. H. Y. Castner, of New York, 
and Messrs. Cowles, of the Cowles Electric Smelting 
and Aluminum Company, of Cleveland, O., and Lock- 
port, N. Y., have been especially active, a 500 horse 
power dynamo having been erected at the latter place 
for the aluminum manufacture in 1886. And yet so 
difficult has been its production that five years ago its 
price was quoted in troy ounces at from 75 cents to 
$1.25 per ounce, although within the past year or two 
it has been sold at $3 to $4 50 per pound. Now, how- 
ever, Mr. Eugene H. Cowles claims to have discovered 
a new process for the cheap extraction of this metal 
from common clay. According to the New York Times 
he says : 

"We now expect to offer a pure metal made by a 
new process that is radically different from anything 
yet known to metallurgists — a process that is ridicu- 
lously simple in operation and almost theoretically 
perfect. By reason of two chemical discoveries it is 
found that the pure metal can be extracted direct from 
the clay. This can be done without the use of electri- 
cal heat. When operated on as large a scale as that 
on which Iron is produced, aluminum will be produced 
at a cost permitting it to sell at $300 per ton, a price 
less than the present price of copper. Alterations will 
be made immediately in our works at Lockport to 
make the metal on a large scale. Capitalists in New 
York are preparing to build immense new works of 
probably twenty times the capacity of the Lockport 
works. One of the large plants will undoubtedly be at 
Niagara Falls, where 10,000 to 12,000 horse power will 
be required to operate it." 

It is to be hoped these expectations will be realized, 
and if so aluminum is likely soon to occupy a highly 
important position in the arts, some of which it prob- 
ably will revolutionize. 

The metal has a specific gravity of 2'58, a cubic foot 
of silver weighing four times as much, and a cubic foot 
of iron or steel three times as much as a cubic foot of 
aluminum. It is of sensibly the same color as silver, 
oxidizes but slightly in air, water has no action on it, 
nor is it attacked by nitric acid or dilute sulphuricacid 
or sulphureted hydrogen. From its extreme lightness, 
strength, and resistance to tarnish, it is used to a con- 
siderable extent in the manufacture of dental, surgi- 
cal, optical, electrical and scientific instruments of va- 
rious kinds. It is very malleable and ductile, and may 
be readily beaten and rolled into thin sheets or drawn 
into fine wire. It melts at a temperature higher than 
that of zinc and lower than that of silver, has a tensile 
strength of 25,000 to 30,000 pounds per square inch. 
Among its uses heretofore have been as an alloy of 
copper, making aluminum bronze, also in small per- 
centages as an alloy of iron and steel, with remarkable 
advantages. 



The newest street-cleaning wagon works on the 
principle of a patent parlor broom — dustless, and 
gathers up the dirt as it goes. 



PIGEONS AS DISPATCH CABBIEBS. 

The wonderful instinct which leads homing pigeons 
to return to their cotes, though liberated many miles 
away, has been taken advantage of by sportsmen and 
many persons, who enter with great zest into the work 
of breeding and training these birds and entering them 
for races. There is a federation of homing pigeon fan- 
ciers, consisting of upward of three hundred members. 
The secretary's office is at Philadelphia, and upon his 
books is entered a description of each bird belonging to 
a member of the federation participating in a contest. 
A piece of metal is attached to the leg of the bird tak- 
ing part in a race, and upon this is inscribed a mark or 
number which serves to identify it, should it stray 
from its course or be driven by wind or storm. The 
organization of pigeon fanciers has also arranged a 
series of stations at various distances extending toward 
the south from New York, and birds when trained are 
sent by express to these stations, and are there released 
by a member or a representative of the federation. 
During the racing season many birds are constantly 
being started, and occasionally items like the follow- 
ing appear in the daily prints : 

"On the last cruise of the New York pilot boat Ed- 
mund Blunt, when it was seventy miles southeast of 
Sandy Hook lightship, a carrier pigeon settled on the 
foremast rigging. The boat keeper climbed up and 
brought the almost exhausted bird to the deck, where 
it was fed and afterward revived. It had a metal 
band on its leg upon which was engraved 27-29 H." 

" A carrier pigeon bearing a message written on some 
vessel by A. Ross to Mrs. A. Ross, Annapolis, Md., 
under date June 26, flew on board the schooner Fleur 
de Lis, Captain Duffy, at 4P. M., Jnis' 11, when the 
vessel was twenty-seven miles off No Man's Land. The 
bird appeared to be nearly dead, but recovered." 

Such excellent results were attained by the pigeon 
fanciers, so unerringly did the birds come back to 
their lofts — only a small proportion of failures occur- 
ring — it was not to be wondered at that their marvel- 
ous abilities as carriers of messages should have been 
turned to practical account. During the siege of Pa- 
ris, 1870-71, pigeons were frequently made use of, and 
since that date the French government has put forth 
continuous efforts to develop their use in both the mili- 
tary and naval service. A series of experiments were 
initiated at Toulon, looking to the introduction of the 
birds into the naval service. They were conducted 
by Vice Admiral Bergasse du Petit Thouars and the 
Societe Forteresse. The first effort was directed to- 
ward domesticating the birds on board the St. Louis, 
the artillery practice ship. Considerable difficulty was 
experienced from the birds becoming frightened by 
the guns on board ship, but by rearing them near the 
guns they soon became accustomed to the sound, and 
when liberated from the various vessels during target 
exercise, would form groups above the smoke, some- 
times mingling together, but never losing their own 
ship. France is the only country which has made 
careful experiments and adopted a system connecting 
the fleet and the shore. Germany, Austria, Russia, 
Italy, Spain, and Portugal each has a military pig- 
eon service. Germany has the most complete mili- 
tary system in the world. Lieutenant Richard Wain- 
wright, TJ. 8. N., in speaking of it, says : " The whole 
of the northern coast is studded with pigeon stations, 
which are under the control of the minister of marine. 
Experiments have been made by the German naval 
authorities on homing pigeons on board men-of-war, 
so that messages may be sent to the ship from the 
shore. It is said that the birds experience no difficulty 
in recognizing their own ship among a number of 
others." 

From 1855 until the laying of the Atlantic cable, 
homing pigeons were employed to take the news from 
transatlantic steamers to the Sandy Hook telegraph 
stations to be transmitted to New York. A bird libe- 
rated from the steamer Waesland at one o'clock in the 
afternoon, when three hundred and fifteen miles from 
Sandy Hook, was at its loft in the evening. Another 
let go from the Circaesia at nine in the morning, when 
two hundred and fifty miles out, brought a message in 
the afternoon. 

Canada has quite recently established an organized 
system of messenger pigeon stations throughout the 
dominion, extending from Halifax to Windsor and con- 
necting her principal seaports with the interior. Gen. 
D. R. Cameron, director of the Messenger Pigeon As- 
sociation, in speaking of the utility of the service, 
says : " I am of opinion that a most important branch 
of the pigeon service will be connected with the coast 
service. The evidence that these birds can be relied 
upon to cross 400 miles of the ocean is apparently tho- 
roughly reliable." A report from Halifax states that it 
is proposed to put Sable Island in communication with 
the mainland by means of carrier pigeons. This lo- 
cality has always been regarded as one of the most 
dangerous points on the coast, and wrecked mariners 
have sometimes been stranded on the island for weeks 
without being able to communicate with those who 
might rescue them. 

Efforts are now being made to introduce a carrier 
pigeon service into tbe United States navy. Professoi 
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H. Marion, of the Naval Academy, at Annapolis, has 
given considerable attention to the subject, and in 
a communication to the writer, dated October 6, says : 
" The United States have no organized service yet, but 
it is to be hoped that it will soon be established, as 
numerous experiments have proved that homing pig- 
eons can fly several hundred miles at sea— if liber- 
ated in the morning of course ; that birds can be bred 
and trained on board ship, that they can be accustomed 
to the noise of the ships, that they can recognize their 
own ship among others, that they can be relied upon 
to carry news from the fleet to the shore and under 
favorable circumstances from the shore to the fleet 
and from one vessel to another. A service of carrier 
pigeons for naval purposes could not be improvised at 
short notice as the birds would require long and careful 
training before they would be of any use as bearers of 
dispatches. In war time serious derangement of plans, 
loss, and discomfiture may be involved by the absence 
of previously .organized provision for the rapid trans- 
mission of news. We, therefore, advocate the speedy 
establishment of a permanent system of naval mes- 
senger pigeon lofts at the principal navy yards and 
stations along the Atlantic coast." 

Some very interesting experiments have already been 
made with homing pigeons at the United States train- 
ing station at Newport, R. I. One of the birds, accord- 
ing to the report of Commander T. J. Higginson, U. S. 
N., flew from the Hen and Chickens lightship to the 
cote at Newport, a distance of twelve miles, in 16 
minutes and 35 seconds. Another bird flew from 
Washington to Pall River, a distance of 365 miles, in 11 
hours and 7 minutes. A number of the birds were 
taken to New Yorls on the Juniata last year, with the 
tDtention of liberating them along the coast, but the 
weather was unfavorable, and they were not flown. 
While at Brooklyn one of the pigeons escaped from 
the Juniata, and it was considered lost, as it had never 
flown a greater distance than from Point Judith, but 
in a few days the bird arrived at its home safely and 
in good condition. 

War vessels employed in defending a coast are often 
without the means of transmitting information of the 
utmost importance to the mainland. By means of car- 
rier pigeons they could send communications ashore 
over a distance of several hundred miles, signal the ap- 
proach of the enemy's fleet, and report all his move- 
ments. 

It would hardly be supposed that homing pigeons 
would have been called into requisition to aid opera- 
tions in Wall Street, though such is the case. A well 
known stock broker purchased a farm in Somerset 
County, New Jersey ; and finding that the telegraph 
service in the vicinity did not give satisfaction, espe- 
cially when an excited stock market necessitated quick 
communication with New York, the broker decided to 
establish a messenger pigeon service of his own. The 
distance from his ofBce in New York to his farm is 
forty-three miles. A hamper with several birds in it 
is kept in his oflQce, and when the broker is spending 
a day or two at his farm, and his manager wishes to 
communicate the condition of the market, it is very 
quickly done by means of one of the birds. This gen- 
tleman went to an isolated point in Buzzard's Bay, 
Mass., on a fishing excursion, the only communication 
with the mainland being by a small steamer which 
arrived about twelve, noon, and departed at one 
o'clock. One day after the steamer had left the broker 
opened his mail and found that the stock market had 
taken an unexpected turn which necessitated imme- 
diate communication with his office. There was no 
telegraph or other means of communicating with the 
mainland, but fortunately he had brought with him 
the hamper containing the pigeons. A message was 
quickly written and attached to a tail feather of one 
of the birds, while to insure absolute safety a duplicate 
was attached to another bird. They were released at 
3 o'clock in the afternoon, and arrived at the broker's 
farm early the next morning, so that the order which 
they transmitted was acted upon at the opening of the 
Stock Exchange, and resulted in saving a very con- 
siderable sum of money for the owner of the pigeons. 



gravity spiral road, winding in, out, and around the 
various inequalities of the mountain and adjacent 
country for a distance of twelve miles, affording a no- 
ble panorama of constantly changing views to surprise 
the passenger at every turn. 

Much of the work on this enterprise has already been 
done, the roadbed being now about ready for the rails, 
and the machinery and oars in a forward state of con- 
struction, so that it is expected the road will be opened 
to the public early next season. At the main station 
at the base of the mountain, convenient of access to 
passengers both by rail and boat, besides the car and 
engine houses, etc., there will be a large hotel and 
seven acres of ground to be used as a park for the 
accommodation of passengers waiting for trains or 
steamers. From this station runs a double plane about 
twenty-five hundred feet long, having at its top haul- 
ing engines and an electric light and pumping plant. 
A second double plane runs from this station to the 
summit. The hoisting machinery and engines, being 
built especially for this work, will embody all the best 
features hitherto known in such construction, as well 
as original plans for the safety of the drawing cables 
and safety ropes. The lower plane will have a maxi- 
mum grade of 31 per cent, and the upper one a maxi- 
mum grade of 383^ per cent. The back or gravity 
track will have an average grade of 1}4 PC cent, with 
a minimum of 1 per cent, and a maximum, on 40 de- 
gree curves, of 3 per cent. About one-quarter of the 
distance down, a dam across a deep gorge forms a beau- 
tiful lake or reservoir for the use of the hotels, cot- 
tages, and works of the company, and at three differ- 
ent points on the down track will be stations sur- 
rounded by grounds laid out for picnic purposes. It 
is intended to keep the road and grounds open from 
May until late in October. It seems difficult to make 
a really conservative estimate of the immense patron- 
age which this most picturesque resort for summer ex- 
cursionists is likely to attract, it being so easy of ac- 
cess by the great population of New York City and vi- 
cinity. 

Collapse of a Standpipe at Temple, Texas. 

The Sun of Temple, Texas, gives a thrilling account 
of the sudden collapse of the new standpipe pertaining 
to the water works in that town, which took place at 
23^ A. M., in October last, when the inhabitants were 
wrapped in peaceful slumber. No danger was feared, 
when all at once, with a shock that shook the town, the 
380,000 gallons of water went seething, foaming, and 
hissing over the doomed portion of the city, and im- 
mense sheets of boiler steel, hundreds of pieces of 
scaffolding, houses, barns, fences, and all the debris of 
the surrounding neighborhood went floating and crash- 
ing in all directions. 

Everybody was awakened. The people in the houses 
near were almost frightened to death. The houses 
swayed with the rush of waters, and two of the nearest 
were taken away, one crushed and the other twisted 
and washed off its blocks. 

There were sixteen sections of the pipe, a great hol- 
low cylinder, 30 feet in diameter and of the heaviest 
boiler steel. Eight sections, or 40 feet, the lower tiers 
of the pipe, were thrown in a different direction, seven 
going east and one twisted and torn sheet going north 
and all lodging from twenty to fifty feet away. They 
were torn as the power of man might tear tin foil, 
twisted and crumpled as a seamstress would handle her 
cloth. 

The standpipe was 120 feet high and 20 feet in dia- 
meter. It was built recently at a cost of $10,000, by 
Thomas & Gorman, of Houston, experienced con- 
tractors in this kind of structures. The material was 
the best sheet steel supplied by Ripley & Bronson, St. 
Louis, Mo. 

The failure of this standpipe brings to mind the col- 
lapse of a similar pipe, which occurred at Sheepshead 
Bay, near New York, on October 7, 1886, and which 
was illustrated in the SCIENTIFIC AMERICAN of De- 
cember 25,1886. 



on the house flxtures are regulated to burn five feet 
per hour, but, of course, they can be turned down, so 
as to burr more slowly. No direct charge is made for 
the measuring apparatus, the extra price of the gas de- 
livered through it covering the expense. 



Electricity in Paper. 

How to control the electricity in stock, or which 
develops about a press iti working, is a problem that 
still bothers many pressmen. We have given remedies 
for this trouble several times, and, as far as we have 
learned, all of them proved efficient. 

For those who are only recent readers of the Ait 
Printer, and indeed for older ones as well, let us say 
that the most thoroughly effective method is the use of 
a copper wire connected at one end with the zinc- 
covered fly board, and by a second wire with the feed 
board, and at the other end with the gas pipe at the 
ceiling or elsewhere, thus establishing electrical com- 
munication with the earth, to which the lower end of 
the gas pipe conducts. 

Here is the modus operandi : As we have said, the 
fly board is covered with zinc. Under one side of this 
zinc, near the press, is thrust a piece of brass about 
two inches long, half to three-quarters of an inch wide, 
and an eighth of an inch thick. A thick piece of brass 
rule would do nicely. In the outer end of this brass 
rule a hole is made through which one end of the cop- 
per wire is passed and fastened. This wire is carried to 
the framework of the press, wound about the corner 
post of the framework, then carried along the entire 
foundation, winding about a pillar to keep it up. 
Reaching the corner post of the frame at the farther 
end, the wire winds about it and is then passed up and 
fastened to the gas piping at the ceiling. 

A second wire connects with the flrst one at the 
center of the foundation frame, and runs winding 
round the central post directly under the lower end of 
the feed board, near the gripper line. Having reached 
the feed board it is passed through the hole of another 
piece of brass similar to the one at fly board. This 
second piece of brass is attached to the iron framework 
of the gripper or guide motion. 

The point is to establish a conducting line between 
the paper and press, wherein electricity is either stored 
or generated, and the earth, along which line the fluid 
has a chance to escape or be drawn. This done, there 
is no more worry about electricity around a press. 

Some pressmen cover the feed board with zinc — or 
the lower part of it — as well as the fly board, in order 
to Insure the action of the two metals, zinc and copper, 
upon the electricity in the paper ; but the experience 
of the majority who use the wires is that if the connec- 
tion is properly made with the metal of the gripper 
motion, contact is certain, and the electricity is abso- 
lutely drawn off and sent through the gas piping. 

The wires being wound about the press, as well as 
being brought into contact with the paper, catch all 
the electricity generated by the rapid motion of the 
machine and send it off in the same way. — Amer. 

Art Printer. 

< I ■ > » 

Edison Toy Manafactnring Company. 

The annual meeting of the Edison Toy Manufactur- 
ing Company was held at Clarence Hale's office in Port- 
land, Me., October 30. Mr. Edison was represented by 
his secretary, Mr. Tate. This was the treasurer's ex- 
hibit September 30 : 

LIABILITIES. 

Capital Stock $1,000,000.00 

Working capital ea.SS'l.S!' 



A MOUNTAIN EAILWAY NEAE NEW TOEK CITY. 

Thirty-nine miles above New York, on the west 
shore of the Hudson, the Dunderberg Mountain rises 
eleven hundred feet into the clouds, towering above 
all the other elevations in its neighborhood, and afford- 
ing from its summit views of such grandeur and mag- 
nificence as are hardly to be surpassed anywhere in the 
world. On the extreme top of this mountain is to be 
built a great hotel, to be surrounded by a beautifully 
laid out park, and access thereto is to be provided for 
by means of a cable railway, whereby the cars will be 
drawn up in eleven minutes. The enterprise was con- 
ceived by Messrs. T. L. and J. H. Mumford, the con- 
trollers of the Mauch Chunk switchback railroad, and 
is being carried out by the Hudson River Improve- 
ment Company, of which Mr. James Morgan is presi- 
dent, at an estimated cost of $800,000. The trip to the 
top of the mountain, however, and the view to be ob- 
tained therefrom, will be by no means the principal 
attraction, for the return journey is to be made by a 



Nlckel-ln-tbe-Slot Gas meter. 

A new penny-in-the-slot contrivance has been adopt- 
ed by the gas department of the corporation of Birm- 
ingham, for the benefit of small consumers, and, inci- 
dentally, its own. The price of gas in Birmingham, as 
everywhere else in England, is, according to our ideas, 
low, the regular rate being sixty cents per thousand 
feet. Small householders, however, often like to enjoy 
a definite amount of such luxuries, without being 
bound to any regular contract ; while the gas company 
is glad to make sure of its pay from such consumers, 
by getting it in advance. To meet the wants of both 
parties, a sort of meter has been constructed, which, 
on dropping a penny in a slot, will deliver twenty-five 
cubic feet of gas. This is at the rate of eighty cents a 
thousand feet instead of sixty ; but the company feels 
justified in charging a rather higher rate to such small 
customers. If any of the latter wish for a larger sup- 
ply, they may drop nine penny pieces at once into the 
slot, and 235 feet will then be delivered before the valve 
closes. The accumulated pennies are collected once a 
week by an official of the gas company. The burners 



Total 81,062,871.37 

ASSETS. 

Treasury stock $160,000.00 

Licenses and patents 846,894.84 



Cash 

Cost of dolls' parts and mercliandise. 
Edgar S . Allen, general manager. . . . 

European expense account 

Thomas A. Edison 

Oiflce furniture 



2.973.03 
35,384.23 
69,035.00 
5,699.84 
1.000.00 
l,a,J9.1S 



Total $1,062,871.87 

These officers were elected : Directors, Benjamin F. 
Stevens, Danield Weld, John W. Mackintosh, Winfield 
S. Hutchinson, Thomas A. Edison, George Borgfeldt, 
Oscar E. Madden ; clerk, Clarence Hale ; treasurer and 
secretary, Daniel Weld. — Electric Remew. 

■ i^ < ■ I » ■ 

A BATHER handsome compliment has recently been 
paid to the Scientific American by the well known 
jewelers Messrs. Benedict Bros., of 171 Broadway, N. 
Y., who have designed a novel and beautiful match 
box representing a copy of a newspaper folded in a 
wrapper. The ends of the paper extend beyond the 
wrapper and display the familiar heading of the Sci- 
entific American. The wrapper has a blue enam- 
eled penny postage stamp and bears the New York 
postmark, while a blank space is left for the name and 
address of the owner to be enameled in black on its 
surface. It was found desirable to select some repre- 
sentative non-political journal, and the Scientific 
American was chosen as most appropriately filling 
the requirement. 

We take pleasure in .acknowledging the compliment 
that has been offered us. 
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Tbe Patent Sales Agency Business. 

Those of our readers who have taken out patents 
within recent years know soiuething of the extent to 
which inventors are besieged by various individuals 
and firms from Maine to the Pacific coast, who are 
anxious to negotiate the sale of patents, and whose cir- 
culars, letters, pamphlets, etc., are many of them skill- 
fully designed to make the unhappy inventor, whose 
name and address has just appeared in the Patent 
Office Gazette, believe that there are plenty of people 
who are anxiously waiting for an opportunity to buy 
his patent and pay fabulous amounts for it, only these 
persons must be found. 

The finding of them is what these patent salesmen 
propose to do. Their proposition is usually to take 
the patent in hand and find a purchaser for it, charg- 
ing a percentage for their services. But the main fea- 
ture of the business seems to be the fact that the in- 
ventor is always required to pay a certain amount of 
cash, varying with different concerns from five to 
twenty dollars, as his part of the expense of advertis- 
ing, traveling, correspondence, etc. It is perfectly safe 
to saj' that in a vast majority of cases this payment re- 
quired of the inventor upon placing his patent in the 
agent's hands pays not only a part, but all the expenses 
involved, and leaves a handsome profit to the agent ; 
in most cases probably all the profit Jie seriously looks 
for from the transaction. 

Sometimes, after a year or so has passed by, the 
anxious inventor, who has invested some of his cash in 
"advertising expenses," is informed that the arduous 
labors of the agent have at last resulted in the finding 
of a man who wants the right to make and sell the in- 
vention in several States, but can only pay for it in 
land upon which there is some sort of incumbrance to 
the amount of say fifty to a hundred dollars, varying 
in different cases. If the inventor will forward the 
amount to the agent, the sale will be immediately 
closed. 

The significant feature of the whole business is, says 
the American Machinist, and which, from the long ex- 
perience of the editors of this paper with this class of 
people, they can verify the truthfulness of, i. e., that 
the inventor is in every case required to pay something 
for which he has no assurance of a satisfactory return, 
and it is easy to see that with the vast number of pat- 
ents being taken out, many of them by people more or 
less unused to the ways of the world, the income of 
these selling (?) agents must be considerable if they suc- 
ceed in getting payments of small amounts from only 
a small fraction of the total number of patentees. 

■♦ « •»♦■ 

A REFBIGEBATOB VEHICLE FOR PERISHABLE 
ARTICLES. 
A vehicle provided with refrigerating compartments 
especially adapted for the storage and conveyance of 
milk or other perishable articles is represented in the 
accompanying illustration, and forms the subject of a 
patent recently issued to Mr. Charles A. Knight, of 
No. 98 Sterling Place, Brooklyn, N. Y. In the roof of 
the rear section is a horizontal partition which forms 
a top chamber, and bars extend from the partition to 
the floor of the wagon at the sides. 
Sheets of zinc or other suitable metal 
or non-conducting material are se- 
cured to the inner faces of these bars 
and the side uprights, these sheets 
constituting the sides of the refrige- 
rator and, with the uprights, forming 
side flues through which air passes 
from bottom apertures into the top 
chamber, while the latter has front 
and rear openings, the air passing 
through which is designed to create a 
suction and cause currents of air in 
the direction indicated by the arrows. 
A second horizontal partition in the 
top of the refrigerator proper forms a 
storage compartment, open at its front 
end and with an upwardly opening 
hinged door at the rear. In the front 
end of the refrigerator is a fixed cen- 
tral perpendicular post, to which are 
hinged two doors closing against the 
sides of the vehicle, and centrally in 
the rear is a removable post constitut- 
ing the rear wall of an ice chamber, 
at each side of which are arranged 
compartments for the reception of 
baskets or boxes containing the milk 
cans or other articles to be placed in 
the refrigerator. These compartments 
have openings on their inner sides, 
toward the ice-containing chambers, 
and they are built up In such manner 
as to have tracks or slideways in their bottom edges, to 
facilitate the placing and removal of the baskets or 
boxes, etc. 

The bottoms of the ice receptacles have apertures, 
the drip from the upper one passing into the lower 
one, and the latter draining through a tube in the 
bottom of the refrigerator, passing through the wagon 
bottom. 



AN AUTOMATIC STEAM BOILER FEEDER. 
In the accompanying illustration of a boiler feeder, 
patented by Mr. Bernard Devlin, of No. 337 Grand St., 
Jersey City, N. J., Fig. 1 shows a front view of one of 
two or more steam boilers and feed pumps therefor, 
with the improvement applied. Fig. 8 is an enlarged 
sectional view of the valved regulating drum or casing 
and connected steam pipes, and Fig. 3 is an enlarged 




DEVLIN'S AUTOMATIC STEAM BOILER FEEDER. 

view of the steam-actuated regulator device shown in 
connection with the pump. The drum is connected to 
the steam and water spaces of the boiler by upper and 
lower pipes, and is fitted with an ordinary gauge glass. 
Within the drum is a float having a vertical spindle 
guided in a tubular bearing at the bottom, and in 
an upper cross bar or bridge piece and a skeleton bear- 
ing, both fixed to a hollow fitting flared downward 
from the top of the drum, and forming a seat for a 
conical valve fixed to the float spindle. Suitable col- 
lars or washers on the spindle hold the float in proper 
relation to the valve and its seat, causing the float 
when lifted by rising water in the drum to close the 
valve and cut off flow of steam from the upper part of 
the drum to a pipe leading therefrom. Side holes in 
the spindle guide near the bottom of the drum give 
outlet to a blow-off cock for cleaning the drum when 
desired. 

To the pipe leading from the top of the drum is cou- 
pled another containing a check valve, a pipe from 
which is connected to a steam pipe leading to a regu- 



drum and each of any number of boilers set up in a. 
battery. These regulators,' as well as one to control an 
injector, are made alike, the regulator in the latter 
case receiving steam from the drum while a steam pipe 
connects the steam space of the boiler with the in- 
jector, to which is coupled also the feed water supply 
pipe, which may have a valve controlled by the regu- 
lator. A valve may also be fitted into the steam sup- 
ply pipe from the boiler, near the regulator, to be con- 
trolled by the latter simultaneously with its control of 
the main water inlet valve. 

The regulator itself has a hollow rear chamber, from 
the side of which projects a cylinder, into which is 
fitted a piston made as a cylinder, closed at its outer 
end by a head, and surrounded by a packing. One end 
of the hollow rear chamber is connected to the steam 
pipe leading from the drum, and to its other end is fitted 
a check or relief valve, closing by pressure from the 
pipe, but normally held open by a spring on its stem. A 
stop device limits the outward movement of the cylin- 
drical piston, and a retracting device is provided, which 
may be a weight from a cord running over a pulley on 
the hollow rear chamber and connected to the head of 
the piston, or a spring connecting the piston head and 
chamber. By means of certain rod and link connections 
to the head of the regulator piston, one regulator may 
operate the main steam and water inlet valves and the 
steam and water valves of an injector, when the latter 
is used instead of a pump to feed a boiler. 

The operation of this boiler feeder is entirely auto- 
matic, and very simple and effective. When applied in 
connection with two or more boilers, each boiler is fed 
independently of every other boiler, the check valve of 
the boiler in which the water stands at the proper level 
being closed by steam pressure in the pipe leading to 
the regulator, so as not to prevent the free operation of 
the drum valve at the boiler, and when all the boilers 
are filled to the proper water level, the feeding pump 
will stop, as its valve will remain closed. A similar effect 
is also produced, through the regulator, in starting and 
stopping the injector, when the latter is used to force 
the feed water into the boiler. 




The tiypay Moth. 

Mr. J. O. Goodwin writes as follows to the Medford 
Mercury : 

"I have had quite a little experience with the pest, 
as in the rear of my premises are three or four large 
apijle trees which have been wholly uncared for by the 
owner, and the tent caterpillar and gypsy worm have 
held high carnival there until every vestige of green 
has disappeared. After devastating my neighbor's 
trees they inarchedin myriads for my premises, fairly 
covering the fences, houses, outbuildings, grass-land, 
current bushes, and concrete driveways with their 
trooping battalions. I immediately tacked tarred 
sheathing paper around every one of my trees and 
keep the paper well coated with printer's ink. The 
worms will not go over the printer's ink if eare is taken 
to make frequent application of it. Experience, the 
best of teachers, proves it. During the past week or 
ten days I have personally attended to the matter and 
have killed millions of gypsy worms 
which have congregated below the 
paper on my trees. The trees nearest 
my neighbor's land were the first ones 
attacked (they will not pass a tree), 
and five or six times a day the trees 
below the paper are literally covered 
with thousands of worms, notwith- 
standing I take great care to kill every 
worm seen at each inspection, while 
not a worm can be found on the tree 
above the application of printer's ink. 
The number of worms culitivated on 
the three or four worthless trees on 
the premises adjacent to my own is 
astonishing; numbers fail to convey 
an adequate idea. The grass-land and 
the earth seemed to be covered with 
them. In fifteen minutes after killing 
every worm to be seen on the trunk of 
the tree below the tarred paper, hun- 
dreds can be found making their way 
up the trunk, to be stopped by the 
application of printer's ink." 



KNIGHT'S REFRIGERATOR MILK WAGON. 

lator which controls the steam inlet in a steam supply 
pipe which leads from one of the boilers to the valve 
chest of the feed pump. To a nipple on the pipe lead- 
ing from the top of the drum, between its valve and 
the check valve, is coupled another pipe which leads 
to a similar regulator bolted or clamped to the feed 
pipe, and provided with a gate valve. Such a pipe 
connection and regulator are provided between the 



V The "Serve" Boiler Tube. 

i9 The " Serve" tube differs from the 

V ti^- ordinary boiler tube in having eight 
Wf internal ribs one-half inch in height, 

in 8 inch tubes, which have the effect 
of increasing the efficiency of the 
tubes as heating surface, by absorb- 
ing the surplus heat in the gases, as they pass from 
the combustion chamber to the funnel. Indeed, 
the extent of tube surface coming into contact with 
the gases is nearly double that of a plain tube. 
The inventor, M. Jean Serve, is a native of France, 
and in that country the invention has already found 
considerable favor, as it effects an economy of 10 per 
cent in fuel. 
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A BRAKE FOR STREET CARS. 
The device shown in the engraving is designed to be 
operated as easily and effectively as the ordinary 
brake, while it obviates the forcible flying back of the 
brake-shaft crank-aria as the brakes are taken off, 
whereby persons standing on the ear platform are fre- 
quently injured. The drum on which is wound the 
chain connected with the brake beams is journaled in 
the car platform, the top of the drum shaft carrying a 




CHASE'S STREET-CAR BRAKE. 

head-plate, which preferably furnishes a loose bearing 
for the lower end of the usual vertical brake-shaft, 
journaled to the dash-board and in the top of a box 
or casing on the platform. The chain drum is not 
fixedly connected to the brake-shaft, but the latter 
carries at its lower end two pivoted clutch-bars adapted 
to engage two lugs on the head-plate of the drum 
shaft. These clutch-bars automatically drop by 
gravity into engagement with the lugs, but to disen- 
gage them, as shown in dotted lines, and allow the 
drum shaft to unwind without rotating the brake- 
shaft and its crank, a trip device" is provided, consist- 
ing of a ring which underlies the outer ends of the 
clutch-bars, and is connected to a treadle lever. A 
spring normally holds the ring down, except when the 
treadle is depressed. Within the box or casing is ar- 
ranged a spring-pressed pawl which engages a ratchet 
wheel fixed to the brake-shaft to prevent backward 
turning of the clutched shaft and chain drum when 
the brake is applied. 

For further information relative to this invention 
address the patentee, Mr. Joseph C. Chase, No. 88 
Lyons Street, New Orleans, La. 

< I ■ I > — ■ — 

AN IMPROVED ELEVATOR GATE. 

The construction shown in the accompanying illus- 
tration is designed to provide for the dropping of an 
elevator gate by gravity, while the descent of the gate 




OOLDER'S DEVICE TO OPERATE ELEVATOR GATES. 

will be so controlled that nothing will be broken if the 
gate meets an obstruction. It forms the subject of a 
patent issued to Mr. William H. Golder, Nos. 18 and 20 
ProntStreet, Portland, Oregon. In a vertically extend- 



ing strip on one side of the elevator well are arranged 
three parallel vertical dovetailed slots, and pivoted in 
the upper portion of the strip between the slots are 
three pulleys, one a little above the other. Aligning 
with two of these pulleys are two pulleys pivoted in 
the lower portionof the strip, the pulleys at the top and 
bottom being adapted for the passage of the gate cables. 
In each of the two outer slots of the strip isdovetailed a 
catch projecting from the face of the strip and adapted 
to move vertically therein to engage 
the gate-operating latches, the catches 
being connected with the gate-operat- 
ing cable. The latter is attached 
centrally to the upper portion of the 
gate, and is composed of two strands 
or members which pass upwardly over 
pulleys pivoted near the upper part of 
the story, thence turning at right 
angles and passing over pulleys pivoted 
near the upper corner of the elevator 
well, from which one of the members 
passes over the pulley pivoted at the 
top of the first dovetailed slot, and 
the other member passes over the 
pulley pivoted at the top of the third 
dovetailed slot. The member passing 
over the first pulley is continued 
down the slot and attached to the 
catch, while theother member extends 
down the third slot, over a pulley at 
the bottom, and up to the other catch 
to which it is attached. A second 
cord or cable is attached to the upper 
end of the first catch, and extends up- 
ward over the central pulley and down to engagement 
with the second catch, while a third cable extends 
downward from the bottom of this catch, around 
a pulley, and up to engagement with the bottom 
of the first catch, making a continuous cable sys- 
tem from the elevator gate around the pulleys. 
Projections having inclined ends are fixed to the 
vertical strips between each floor of a building, and a 
plate is fixed to the top of the elevator car to project 
across the strip, the plate having pivoted latches and 
oppositely projecting spring catches overlapping the 
grooves to engage the catches and projections, the 
operation being such that when the gate drops one of 
the latches is supported on a catch, thus allowing the 
gate to drop with the same speed as that at which the 
elevator car moves, and preventing it from falling too 
fast. 

^ I * I » 

A CORK-DRAWING DEVICE. 
The device shown in the cut is designed to facilitate 
the drawing of corks from the inside of a bottle 
without breaking the cork. It has been pat- 
ented by Mr. Bernard Tormey. The body of 
the implement consists of a flat strip of spring 
metal, the upper end of which is looped over a 
handle, while, at a slight distance ftom its 
lower end, are outwardly and upwardly ex- 
tending claws, another set of similar claws 
being arranged at a point higher up on the 
strip. In operation the body of the device is 
inserted in the vessel, when the cork is engaged •^' 

by the claws and drawn out through the neck, 
as shown in the illustration. The handle has 
one tapering outer end, suitable for use in forcing the 
cork down into the bottle in ease of full bottles or 
where the cork has lodged in the neck, after which the 
cork is withdrawn as described. 

Further particulars relative to this invention may be 
obtained of Mr. M. E. Donally, No. 166 Third Avenue, 
New York City. 



ers which point inward, is arranged in front of and par- 
allel to the stationary rail, the movable rail being fas- 
tened by means of screws and tail guides to a recipro- 
cating frame which slides upon horizontal guide rods 
supported at their outer ends by offsetting curved 
brackets. To the bottom of the frame are jointed the 
outer ends of curved connecting bars which at their 
inner ends are jointed to cranks on a rock-shaft, the 
latter being connected by other cranks with a vertical 




O'NEILL & REINHART'S WRENCH. 

pitman jointed to a treadle. When the treadle is de- 
pressed, the reciprocating frame, carrying the front 
rail with its markers, is forced inward, marking upon 
both sides at once the piece of lumber that has been 
placed beneath the rails. A vertical leaf spring is 
arranged to force the reciprocating frame backward 
when the foot is removed from the treadle. 



AN IMPROVED WRENCH. 
The wrench shown in the illustration, of which Fig. 
1 is a view in perspective and Pig. 3 a longitudinal 
section, is especially adapted for use in places where 
working room is limited and where ordinary wrenches 
cannot be employed. The jaws of the wrench extend 
outwardly from arms adapted to slide longitudinally 
in suitable guideways in the head. On the opposite 
faces of the arms are formed racks meshing into a gear 
wheel, as shown in Fig. 3, which is a sectional plan 
view on the line, x x, of Pig. 3. This gear wheel is 
on a central shaft turning in suitable bearings, and on 




A MARKER FOR WOOD-WORKERS. 

The illustration shows a machine especially designed 
for laying off and marking the stiles of shutters and 
doors and similar work, preparatory to cutting the 
mortises by a mortising machine, to 
save labor and insure accuracy in the 
joiner work. It lias been patented by 
Mr. Robert G. Love, of No. 814 East 
Clay St., Richmond, Va. Upon the 
front edge of a strong framework, 
adapted to support dressed lumber, 
is fixed a stationary horizontal rail 
having horizontal slots in which slide 
markers. These markers, one of 
which is shown in the small figure, 
have toothed edges, and are fastened 
by a screw to a dovetail lug in a block 
clamped to the rail by a screw bolt 
passing through one of the slots, 
whereby the markers, of which there 
are a number in the rail, may be ad- 
justed horizontally as desired. To 
limit the depth of cut of the marker 
teeth, an adjustable stop-screw is 
placed in each block beside the marker 
blade. A second movable rail simi- 
larly slotted, and provided with mark- LOVE'S 



TORMEY'S CORK-DRAWING DEVICE. 

the portion of this shaft shown aX y y m Pig. 3 are 
vertically arranged worm teeth, adapted to be engag- 
ed by a longitudinal worm wheel, as shown in the 
sectional view, Pig. 4. The worm wheel has milled 
heads, by turning which the central shaft is rotated, 
with the gear wheel meshing in the racks, whereby 
the jaws are made to approach or recede from each 
other. 

The handle is preferably made in two parts, one 
part rigidly secured to the head and having side 
grooves engaged by pins near one end of a cylindrical 
part adapted to be closed over the other part and held 




MACHINE FOR LAYING OFF WOOD-WORK. 
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thereon by a spring latch. This cylindrical part may 
be disengaged from the latch, moved outward, and 
swung into a right angular position as shown in 
Fig. 1, to be used as a lever to turn the wrench. 

For further information relative to this invention 
address the patentees, Messrs. Augustus J. O'Neill and 
Henry Reinhart, in care of Parrot Smelter, Butte City, 
Montana. 



TH£ DEFENSE OF NEW YORK. 
It has'for many years been patent to every one that 
New York City, with the great industrial forces and 
vast aggregate of wealth concentrated around what is 
known, as the Port of New York, are entirely without 
defense against such an attack as might be made by 
the vessels of any first class power with but a few 
hours' notice. The forts at present guarding the en- 
trance to the harbor would not protect the city from 
the long-range guns now in use, and in heavy armored 
vessels, and the high-powered ordnance therefor, by 
which such attack might be repelled, we have as yet 
nothing that will compare with the great ironclads 
of several of the European powers. The matter has 
for several years had much consideration by emi- 
nent engineers of the government War Department, 
but no complete system, adequate as a permanent and 
thoroughly effective defense, has yet been decided 
upon, although the Fortifications Board has declared 
the urgent'need of such work, not only at New York, 
but at twenty-seven of our seaports, New York com- 
ing first on the list, Boston second, and San Francisco 
third. 

The illustrations on our first page present a plan 
quite unlike anything heretofore attempted anywhere 
for the construction of forts for the defense of the 
ocean approach to the city. It has been, in fact, only 
within a few years that such constructions would have 
been deemed at all possible, but such have been the re- 
cent advances in engineering methods and practice that 
not only does|the plan appear practicable, but engineers 
are ready to-day to figure on the cost and at once com- 
mence the work. The plan we illustrate has been 
brought forward in its present shape by Mr. John F. 
Anderson, a New York engineer, and consists in the 
construction, on artificial islands, of three forts, each 
with a diameterof 500 feet, between Roskaway Beach, 
on the Long Island shore, and Sandy Hook point. 
The bird's eye view afforded by the principal engrav- 
ing gives a good idea of their proposed location. They 
would be about two miles apart, and the same distance 
from each shore, so as to command all the channels of 
approach, while being from twelve to fifteen miles dis- 
tant from the city. 

At the points where it is proposed to place these forts 
there is now a depth of water of from twelve to twenty 
feet, but with deep water on all sides in each case. 
The manner of their construction is not unlike that of 
several large engineering undertakings which have 
been successfully prosecuted by Mr. Anderson. There 
will first be built, of iron or steel, a double-walled cir- 
cular caisson having an outside diameter of 500 feet 
and an inside diameter of 400 feet. The inner 
and outer shells of the walls of the caisson will be 
suitably tied together by cross rods and braces, and 
the bottom of this space will be shaped to form an in- 
ner and outer cutting edge, with an intermediate work- 
ing chamber, as shown in the sectional view at the mid- 
dle of the page, while vertical working pipes or wells 
will be placed at frequent intervals. This structure 
will be towed to the proper position over the shoal 
where the future island fort is to be made, where it 
will be sunk by opening valves in the bottom. The 
space between the outer and inner walls is then to be 
weighted with concrete, and at the same time the sand 
underneath the structure is excavated through the 
wells in the ordinary manner, so that as the excava- 
tion proceeds, the caisson will continue to sink evenly, 
and a solid wall of concrete will be built up within the 
iron shells. 

The excavated material passed up through the work- 
ing wells would be dumped on the inside, to fill the 
area inclosed by the walls. The remainder of the in- 
terior filling would be readily accomplished by means 
of steam sand pumps or dredges, which would take up 
sand from the sea bottom-outside the fort, and dump 
it within the inclosure. Thus the principal materials 
required for the work are ready at hand. 

The plates forming the shell for the walls would not 
necessarily be carried up further than was required by 
the sinking of the caisson, but, although the walls 
of this fort would be fifty feet thick, it is probable 
that their outer face would be provided with a belt of 
nickel steel or other approved armor. The guns with 
which such fortifications would be provided would, of 
course, be of the heaviest and most efifective kind, and 
they would probably be mounted in armored turrets, 
■Whereby the guns and gunners would be protected 
during loading and training. An oscillating turret for 
heavy guns, operated by hydraulic rams, is now in use 
in France, with which a crew of five men and one 
ofBcer are found sufficient to fire a 100 ton gun twice 
in three minutes. There are also various methods of 



lifts, whereby the gun will be exposed to an enemy's 
fire only at the moment of firing, and a fort of the 
character described would afford facilities for mount- 
ing and working such an armament far superior to 
those which could be provided on the largest war 
vessels. 

Another feature proposed by Mr. Anderson in the 
plan for these forts is to have a portion of their in- 
terior left partially open on the New York side as a 
harbor for torpedo boats or rams. 

In the view at the top of the page one of the pro- 
posed forts is shown, presenting a space of about five 
acres, with temporary buildings occupying a portion 
of its area, in the manner it would probably be used 
in time of peace, a bomb-proof magazine being cen- 
trally located almost entirely underground. The top 
of this magazine would be protected with any requir- 
ed number of heavy plates, and underground pas- 
sages would probably lead from it to each gun or 
battery. 

Mr. Anderson has roughly figured up the cost of 
building an island such as here described, and esti- 
mates that three of them could be built at an expense 
of about one million dollars each. His approval of 
the scheme as entirely practicable, and the moderate 
figure at which the outlay for such defensive works is 
placed has caused considerable attention to be at- 
tracted to the plan. Mr. Anderson now has a contract 
with the government for building a lighthouse off 
Cape Hatteras, he has built the foundations of many 
of the most important bridges in the country, and in 
the building of the Hawkesbury Bridge, at New 
South Wales, Australia, he successfully carried down 
piers 155 feet below the water line and 108 feet below 
the bottom. It is not expected that the caissons for 
the proposed island forts would have to be carried to 
a great depth to obtain a firm foundation. 



Taking Cam of Ropes. 

An article in a recent issue of the Chicago Journal 
of Commerce gives some interesting and valuable in- 
formation regarding ropes, from which the following 
extracts are made. It is stated that the reason why it 
is necessary to take out the " turns " in a new rope, and 
that it is untwisted when first put to work, is that in 
making ropes, the fibers are first spun into yarn, this 
yarn being twisted in a direction called right hand. 
From twenty to one hundred of these yarns are then 
put together and twisted in an opposite direction, or 
left handed. 

This forms a single strand or rope ; from three to 
four of these strands are again twisted together, and it 
will be noticed that as this twisting is again in the 
right hand direction, it untwists the strands and again 
twists up the yarn. When a weight is placed upon one 
end of the rope, its tendency is to untwist and become 
longer, and the untwisting will continue until the 
strain of the untwisted strand just equals the strain of 
the yarn being twisted together. 

If it were possible, in making a rope, to put in just 
enough twist so that these strains should balance each 
other, then there would be no necessity for taking out 
the turns when a new rope is put to work. The 
greater the twist, the harder the rope, and to the con- 
trary, a rope with little twist is much softer and 
stronger. The reason for this is easily seen, as in a 
tightly twisted rope the strain does not come as near 
in the direction of the length of the rope ; that is, the 
fibers lie at a greater angle to the axis of the rope, and 
weight upon the rope forms a breaking Instead of a 
stretching strain. 

Ropes sometimes wear out internally while appar- 
ently sound outside. This is caused by bending the 
rope over a sheave. In doing this the fibers slide a 
small distance upon each other and eventually wear 
out. In the best ropes this wearing out is prevented 
by lubricating the strand with plumbago, mixed with 
a small quantity of tallow, just sufficient to hold it in 
place. 

In designing pulleys, they should not be made less 
than forty diameters of the rope ; this is the limit of 
economical wear and they may be made as much larger 
as practicable. The speed of ropes may vary from 
2,500 to 5,000 ft. per minute. If five feet be taken as a 
minimum diameter of a pulley for a rope one and a 
half inches in diameter and running 3,500 ft. per min- 
ute, the pulley should increase one foot in diameter for 
each 1,000 added revolutions per minute. 



Census Adventures In Alaska. 

A recent report of progress in taking the census of 
Alaska has been issued by the U. S. Census Office in 
the form of a bulletin. It comprises a preliminary re- 
port by Mr. Ivan Petroff, special agent in charge of the 
Alaska division, and embodies a vivid picture of the dif- 
ficulties encountered in getting results in the northern- 
most regions of the United States. After a preliminary 
trip in the mail steamer, a second trip was undertaken 
from San Francisco to the shores of the Bering Sea, at 
Nushegak, in a leaky little steamer of only 25 tons 
burden. Special agents for different sections were ap- 
pointed and sworn in on these voyages. To reach one 
special agent a voyage up the Nushegak River was un- 
dertaken, but failed, owing to his recalcitrant Indian 
paddlers. On returning to Nushegak, the U. S. Fish 
Commissioner's steamer Albatross took the party on 
board, and after six days landed them on an inhospi- 
table shore, with a crew of Indians, mostly sick from 
pneumonia. The work, in spite of all obstacles, was 
accomplished, Mr. Petroff having divided the territory 
into six districts and organized a force of special agents 
familiar with the many languages spoken there. His 
journeys aggregate some 12,000 miles, while the special 
agents will probably travel over five times as much 
ground to cover Alaska's 570,000 square miles of terri- 
tory. 

♦ < « ► » 

Eflect of Copper upon Rubber. 

In a paper read before the British Association, Sir 
William Thomson made interesting remarks relating 
to the decay of India rubber. The following extract, 
showing that copper has a marked effect upon rubber 
when in contact, will be noted with interest : Prof. De- 
war observed, accidentally, that metallic copper, when 
heated to the temperature of boiling water, in contact 
with the rubber, exerted a destructive effect upon it. 
With a view of finding whether this was due to the 
copper per se, or to its power of conducting heat more 
rapidly to the rubber, he laid a sheet of rubber on a 
plate of glass, and on it placed four clean disks, one of 
copper, one of platinum, one of zinc, and one of silver. 
After a few days in an incubator at 150° F., the rubber 
under the copper had become quite hard, that under the 
platinum had become slightly affected and hardened at 
different parts, while the rubber under the silver and 
under the zinc was quite sound and elastic. This would 
infer that the pure metallic copper had exerted a great 
oxidizing effect on the rubber, the platinum had exerted 
a slight effect, while the zinc and silver respectively 
had had no injurious infiuence on it. A still more curi- 
ous result was this, that the rubber thus hardened by 
the copper contained no appreciable trace of copper ; 
the copper, therefore, presumably sets up the oxidizing 
action in the rubber without itself permeating it. 



Imitation of marbles. 

Good Portland cement and colors that take on that 
material are mixed dry and made into a paste with the 
least quantity of water added. One paste has to be 
made for each color. The different pastes are placed 
on top of one another in layers of different thickness. 
The mass is pressed from all sides and beaten so that 
the colors of the different parts impress themselves on 
each other without uniformity. The result is that 
more or less deep veins penetrate the mass ; this is then 
sawed into plates, which are pressed in a mould for 
twelve days, during which time it is necessary to keep 



them moist as long as they are not entirely hardened, 
mounting heavy guns on disappearing carriages and The plates are polished in the same way as marble. 



Tbe Use of tbe Diamond Drill by tbe Ancient 
E^gyptlans. 

Mr. W. F. Durfee recently, in connection with his 
lecture at the Franklin Institute, Philadelphia, inves- 
tigated the curious question of the ancient use of an 
annular drill, equivalent in mechanical action to the 
modern diamond drill. Through the U. S. Secretary 
of State and the U. S. Consul-General at. Cairo, the 
Hon. Eugene Schuyler, a statement from Mr. Flinders 
Petrie was secured. It is this last named archsBolo- 
gist who originated the theory. The substance of the 
statement is as follows : In Mr. Petrie's " Pyramids 
and Temples of Gizeh " illustrations are given of sam- 
ples of work, showing in his judgment the use of jewel 
points in drilling and sawing. Various samples of this 
work he states are now in his own possession. In 
Egypt he cites six examples, some in the Bulak Museum 
and some at Gizeh. One is of special interest. In the 
irranite temple atGizeh there is found in one of the lin- 
tels of a door a drill hole with the core still sticking in 
it. Almost as interesting as this is a base of a tube 
drill hole between the feet of a statue of Chefren 
(Kofra) now preserved in the Bulak Museum. 

— — i< > « > ^ ■ — ■ 

A Life-Saving Invention for Use at Fires. 

Mr. Alfred Harley, of Albany, N. Y., has invented a 
life-saving apparatus to catch those who are forced to 
jump from windows in case of fire. A cushion or mat- 
tress is carried upon a suitable carriage or running 
gear. Sprinpa of long range of action are placed in- 
termed lately between the mattress and carriage frame. 
The whole is so light that it can be very speedily dis- 
patched to the scene of conflagration. The springs 
are not the only feature of construction. Under the 
stress of a falling body the mattress may descend near- 
ly three feet. This might result in a disastrous re- 
bound. To prevent such action, dashpots or air cush- 
ions are applied, as in the well known door checks, so 
that the mattress gradually rises to its normal level. 
Deflecting wings are provided that increase the effec- 
tive area of the apparatus to about 100 square feet. 
It is claimed that with the ordinary life-saving net 
the jumper must be an expert as well as the men who 
catch him as he descends. Mr. Harley's contrivance 
eliminates to a great extent the expert element, and 
would seem to be a most useful advance on the old 
form of net. 
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Extraordinary Depression In tbe Bed of a Florida 
RiTer. 

To the Editor of the Scientific American : 

The following information regarding a phenomenon 
to be seen in Southern Florida would perhaps be of 
interest to you and the readers of your paper. 

While knocking about the Gulf coast of Florida dur- 
ing the months of January and February, 1890, in 
search of game, our party had occasion to verify the 
long-rumored existence of an extraordinary depression 
in the bed of the Myakka River, situated immediately 
below what is known as Myakka Lake. This river is 
shallow and slowly flows over a bed of sand and ooze, 
and was at the time that we saw it extremely low, 
having, in fact, no longer a connection with salt water. 
Ten miles distant from the coast, and near the above 
mentioned lake, we came across a dark circular pool of 
water filled with innumerable fish and turtles (writer 
counted at one time 56 head of leatherbacks appearing 
at once). Our attention was attracted by the black- 
ness of the water, which was plainly due to the great 
depth and to no impurities held in solution. We 
sounded the pool with a primitive arrangement of fish 
lines and wooden floats, and found it to be 136 ft. 
Considering the shallowness of all other bodies of fresh 
water in Florida, this is phenomenal; what makes it 
more so is the strong indication of a tide, i. e., a, regular 
ebb and flow in the water of this depression correspond- 
ing to that of the sea, ten miles off, although there is 
not a trace of salt to be found in solution. Lead sinkers 
that went to the bottom came up coated with a jet 
black deposit. The shaft that descends to such a depth 
must have sides of stone or coral, as the sand that lines 
its shores would soon fill it to the top from its tendency 
to drift, were it otherwise. 

Have any of the readers of the Scibntific Ameri- 
can information of a similar freak in the formation of 
the soil of Florida ? 

As far as I know, our party may claim to have 
sounded and verified the greatest depth of fresh water 
in that State, exceeding, in fact, any depth to be found 
fifty miles off shore in Gulf of Mexico. 

Hbnrt H. Kobhlbb. 

Louisville, Ky. 



Tbe Telepbone Suggested In 1854. 

To the Editor of the Electrician, London : 

Sib : We are all familiar with the earlier telephonic 
experiments of Reis, which are given in the Jahres 
Bericht des Physikalischen Vereins, of Frankfort, for 
1860-61, and which areregarded as the precursor of the 
telephone of Graham Bell. Prof. Bell read a paper on 
the subject before the Society of Telegraph Engineers 
on October 31, 1877 ; and at this lecture I called atten- 
tion to a still earlier description of a telephone by 
Charles Bourseul, which is to be [found in the second 
edition of the Comte Theodore du MonceV s EooposS 
des Applications de VElectricit^, published in Paris in 
1857 (vol. iii., p. 110). Du Moncel does not give any 
reference to the original paper ; but in the Didaska- 
lia, a weekly paper published at Frankfort-on-Main, 
dated September 28, 1854, there is an interesting 
account of his invention, which I do not remember to 
have seen printed in England. I am indebted to 
Messrs. Siemens Brothers & Co. for making the trans- 
lation which I inclose, and, if not hitherto published, 
it will, I am sure, interest your readers, as his descrip- 
tion of the principle of the telephone is almost as clear 
as if it were written at the present date. If he 
had only put his ideas to the test of experiment, we 
should have had the telephone in 1854. 

It would be interesting to find the original source 
from which Count du Moncel derived his account of 
Bourseul's telephone. Yours, etc., 

Latimbb Clark. 
6 Westminster Chambers, Victoria Street, 
London, October 28, 1890. 



Didaskalia, No. 322, Thursday, September 38, 1854. 

El/BCTBICAL TBLEPHONY. 

The number of miracles with which electricity has 
astonished us lately is said to have been increased by 
one which would not only cause a revolution in elec- 
trical telegraphy, but would add considerably to its 
utility. The invention in question is nothing less than 
the electrical transmission of the spoken word. The 
idea was conceived by an educated and modest young 
man named Charles Bourseul (now living in Paris), who 
was a private in the African army in 1848, where he 
brought himself under the notice of the Governor-Gen- 
eral by a course of mathematical lectures which he 
gave to his comrades in the garrison of Algiers. Pos- 
sibly Bourseul's scheme, of the practicability of which 
he is perfectly convinced, may be one of those which 
learned men will afterward declare very simple, and 
which, if troubled about, would have been brought out 
much sooner. The principle of electro-telegraphy, as 
is well known, is the following : An electric current 
passing through a metal wire surrounding a piece of 
epft iron transforms the latter into a magnet. The 



magnetic properties of the iron vanish when the elec- 
tric current is discontinued. This magnet, called the 
electro-magnet, can, therefore, alternately attract or 
repel a movable plate, which by its forward and back- 
ward movements produces the conventional signals 
used in telegraphy. It is further known that all 
sounds are transmitted to the ear through the air vi- 
brating ; and that, therefore, sounds are virtually vi- 
brations of the air, and that the infinite variety of 
sounds is solely dependent on the rapidity and strength 
of these vibrations. If it were possible to construct a 
metal plate sufficiently sensitive and flexible to admit 
of the reproduction of the vibration of sounds(like the 
air), and if this plate could be connected with an elec- 
tric current in such a manner as to alternately interrupt 
and continue it according to the vibrations of the air 
to which it would be exposed, it would be equally pos- 
sible to electrically affect a similar metal plate so as to 
repeat exactly and simultaneously the vibrations of 
the first plate. This would create the impression as if 
the speaker had spoken m immediate vicinity of the 
second plate, or, if put differently, the ear would be 
affected in a similar way as if it had received the sounds 
through the first metal plate. Electrical telegraphy, 
which was once academically declared to be almost an 
absurdity, is now almost universally established ; and 
if we investigate this new idea of the young scientist 
on the principles of physics, we find that not only no 
objection could be raised against the soundness of his 
theory, but that its practicability is more probable 
than that of electrical telegraphy was only a short 
time ago. If the theory should prove a success, elec- 
trical telegraphy will attain a position of general use- 
fulness. No special knowledge or apparatus will be 
required, 'except a galvanic battery, two suspended 
plates, and a metal wire. Without any other prepa- 
ration one person will have to speak into one of the 
plates, while the other person places the second plate 
close to his ear, thus enabling them to converse as if in 
private. 

The youthful inventor is confident of the success of 
his invention, and challenges scientists to prove the 
impracticability of his theory on scientific grounds. 
In the meantime the invention fully deserves the at- 
tention which will, no doubt, be bestowed on it. L. 

\rben and Wby Air Brakes Fall. 

Mr. P. H. Griffin, President New York Car Wheel 
Works, in a letter to the New York Tribune, gives the 
following information and advice : 

Without entering into a technical explanation of the 
subject, it may be said briefly that the brakes are ap- 
plied through the medium of rod connections, levers, 
etc., operated by the air brake mechanism. When the 
brakes are applied, compressed air is admitted into the 
air cylinder under each car, the piston is moved for- 
ward by the pressure, the motion is communicated 
through the rods, levers, etc., forming the brake con- 
nections, until the brake shoes are applied to the 
wheels. 

The air pressure used is about seventy pounds to 
the square inch. It is manifest that this power, sub- 
divided and applied through eight or more brake 
shoes, would not be sufficient to stop a train under 
headway ; the power is increased by means of levers 
in the usual mechanical manner, with the usual result 
that the movement at the outer ends of the rods and 
levers, i. e., at the brake shoes, is very much less than 
it is at the point the power is applied, i. e., the air 
cylinder. 

Some years ago air cylinders were made twelve 
inches long, but lately this has been increased to four- 
teen inches ; the greater number in use are twelve 
inches long. When the air pressure is applied to the 
cylinder, the piston head is moved twelve inches. To 
obtain the increase in power required to apply the 
brakes properly, as stated, this movement is decreased 
to one inch at the brake shoes]; thus, when the piston 
moves twelve inches, the brake shoes move one inch. 

If for any cause the piston movement or travel of 
twelve inches does not apply the brakes, they cannot 
be applied by the air brake mechanism. The latter 
may be in perfect order, the operation of applying 
the brakes be performed either by design or accident, 
and yet the brakes will not be applied if the piston 
travel is not properly and effectively communicated to 
the brake shoes. Under each car will be found from 
thirty to flfty feet of the rods, levers and connections 
referred to. They are under severe strain every time 
the brakes are applied, and are constantly giving and 
stretching a little in service. 

The brake shoes are rapidly worn out through fric- 
tion with the wheels when brakes are applied ; to 
take up this wear means are provided for shortening 
the rods and levers. It is not possible to utilize the 
total movement of one inch at each shoe, for the 
reason that even that small space represents the total 
amount available between the maximum application 
and the greatest relaxation ; three-quarters of an inch 
is about all that can safely be counted on for actual 
service. 

When the connections are adjusted with new brake 
shoes and everything in proper order, a piston travel 



of four inches will apply the brakes. As the shoes 
wear out or the connections give under strain or wear 
at the pivotal points, the piston travel must necessarily 
increase to effectively apply the brakes. 

The wear of brake shoes is rapid, and the total effect- 
ive travel of the piston is more than exhausted in the 
wearing out of one brake shoe. Constant attention 
must, therefore, be given to the connections to see 
that they are of proper length, and inspectors at cer- 
tain points have this work in charge. As a rule the 
work cannot be done until trains are all made up and 
ready for departure ; the air pressure is then applied, 
the travel of the piston watched, and if it is too great 
the connecting rods should be shortened in order that 
the brakes may be applied with less piston travel, and 
a margin of safety provided to allow for wear. 

The very short time available for this work, the 
hurry and confusion incident to the departure of trains 
and the pressure to gain every moment of time in this 
age of minutes and seconds are serious obstacles to a 
proper performance of the work ; unfortunately, it 
cannot be done at any other time unless every car is 
taken to some point provided with apparatus for mak- 
ing a test, a practice almost impossible when the great 
number of cars in service is considered, as well as the 
one that drawing room and sleeping cars are often in 
service constantly for months at a time. 

The reports of the Michigan Central Railroad show 
that 2,316 cars passed Windsor, Ont., in the year 1889, 
with the pistons of air brake cylinders traveling twelve 
inches ; on such cars absolutely no braking power was 
obtainable. 

Nearly all of these were sleeping cars running through 
from distant points, the inspection and care of brake 
attachments being given by different railroad com- 
panies. In transferring the cars across the river from 
Detroit to Windsor and vice versa, time was afforded 
for testing the piston travel and a record taken with 
the above result. I do not know of any other railroad 
company making a systematic record of the kind. 

During the last year the Michigan Central have 
equipped their cars with indicators, operating auto- 
matically, that show the exact condition of piston 
travel at all times. When the indicator is used the 
maximum travel of the piston is always shown, and the 
necessary alteration to take up wear can be made at 
any time. From a careful investigation of the subject 
on many of the leading railroads of the United States 
and Canada, I have no hesitation in saying that on 
one-quarter of all cars in service the braking power is 
so small as to be absolutely useless in case it is neces- 
sary to make [a sudden stop, for the causes given 
above. 

In every-day practice it can readily be seen that in 
making the usual stops an engineer can handle his 
train without difficulty ; he knows perfectly the con- 
trol he has over it, whether a moderate pressure will 
suffice or whether extra pressure must be used. The 
latter is always dangerous, through liability to stop 
and slide wheels, with entire loss of control. But when 
danger confronts him and he must strain everything 
to make an immediate and unexpected stop — well, we 
know they are not always made, and that the difference 
of a few hundred feet has a terrible result. Investiga- 
tion follows ; it is said that the " air brakes failed to 
work," and that is the end of it. I firmly believe if the 
attachments through which the air brake does its work 
were always in proper condition, accidents from this 
cause would be very rare. 

The conditions of service above explained are in no 
way attributable to any feature of air brake construc- 
tion or application. The manufacturers of air brakes 
have been indefatigable in their efforts to improve and 
perfect their devices. Without their labors it would 
be absolutely impossible to run trains at the speeds in 
practice to-day. It is only just to them, therefore, 
that accidents so commonly attributed to the failure 
of the air brakes should be located where they belong, 
and that every effort be made on the part of railroad 
managers to supplement the valuable appliances now 
obtainable with every safeguard that can be found for 
their effective use. 



Oleo In Vermont. 

The Vermont legislature has passed an act which 
will doubtless receive the approval of the governor. 
It prohibits the manufacture of "any article in imita- 
tion or semblance of natural butter or cheese " unless 
colored pink, and the use of oleo at any public eating 
house is also prohibited unless it is colored pink. 
Heavy penalties are imposed for violating the law. 
Butter is defined as "the product usually known by 
that name, and which is manufactured exclusively 
from milk or cream or both, and with or without salt 
or coloring matter." 

It looks as if this new State law probably would be 
held to be unconstitutional and void. To say nothing 
of its interference with commerce, it is a prescription 
as to the manner of preparing an article of food, by 
which it is adulterated and contaminated. The legis- 
lature might as well enact that boiled eggs shall not 
be eaten in a public restaurant unless the shells are 
dyed green and the contents pickled in vinegar. 
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CURE OF CONSUMPTION-AN INTERVIEW WITH 
PROFESSOR KOCH, 

BY DR. CHARLES HACKS, IN *' L'lLLUSTRATION." 

" My hour of consultation Is between 13 and 1 
o'clock," signed " Koch.'' This is written on a little 
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Fig. l.-THE BACILLI OF CONSUMPTION FROM NEW 
MUCUS EXAMINED UNDER THE MICROSCOPE. 

square piece of paper fastened by four pins in a gray 
frame against the wall at the foot of the grand stair- 
case in the entrance of the Imperial Hygienic Institute, 
in Berlin, and it was this that four European reporters 
were studying on 'he 5th of November, at 9 o'clock in 
the morning. Alas ! what an illusion ! Many others 
have been stopped bj- that little card, and gone no 
further. It is not easy, in fact, to reach this celebrated 
savant. From the porter to the secretaries, eve^'y one 
is extremely reserved in that house. It is almost im- 
possible not to have one's card intercepted before it 
reaches its destination. We had the good fortune, 
nevertheless, to overcome all obstacles, and by excep- 
tional favor obtained admission. We are going to try 
to lift a corner of the veil under which the German 
sphinx lies hidden, and to show to all the world the 
great question of the cure of consumption and by what 
intellectual and experimental processes the present 
condition of the science has been reached. 

The intimate friend and adviser of Dr. Koch received 
us in his private study on the third floor of the insti- 
tute. On the door is a little card on which are the 
words "Dr. Koch." The room is very small, and is 
partly filled by an enormous stove of faience, which 
reaches to the ceiling, and opposite to it is a large table 
covered with green and provided with two drawers. 
At the end of the room near the window is a little oak 
bureau, on which we perceived two proofs of photo- 
graphs of which so much has been said, and which 
ought to be annexed to the report which is waited for 
with so much impatience. They represent two fore- 
arms with a hand showing the scars of tubercular 
lesions that have been cured, and photographs of 
which have been taken from day to day. 



Prof. Koch immediately arose and stretched out his 
hand to me. 

" I am very pleased to meet you," said he. " I re- 
member very well our former intercourse at Marseilles 
at the time of the cholera in 1885. I remember also 
that you were the first one to translate my works and 
discoveries, but," and he held my card in his hand, 
" I guess the cause of your visit, and regret to say that 
I will not be able to tell you all I would like." 

"Nevertheless, "I replied, "the French public wish 
to know you, and to know and to see something of you 
and of what relates to your researches. That you will 
certainly grant me. In the first place, let me ask you 
for your photograph signed." 

I then asked him for a tube containing some bacilli. 
Prof. Koch passed immediately into a neighboring 
room and came back holding in his hand a tube con- 
taining the culture^ which he gave to me. 

" Will you authorize me to say that these came direct- 
ly from your laboratory and were given to me by you? ' 

"You know very well that I am a simple man, and 
how much I fear the notoriety which has arisen. Ne- 
vertheless, you desire it, and I give you the authority." 

" Since j'ou are in the vein, what would you think 
of letting me have a tube of the culture of comma 
bacilli of cholera 1 You are probably the only person 
in the world who has the germs of cholera bottled up, 
and it will be interesting to show as coming from the 
author of the discovery." 




Fig. 3.-THE SIMPLE CULTURE OF BACILLI OF TUBER- 
CULOSIS EXAHINED UNDER THE MICROSCOPE. 

" It is not necessary for me to recommend to you the 
greatest prudenne, as these bacilli are virulent. 

" Certainly I shall destroy them just as soon as I 
finish using them. I would like to give photographs 
of the laboratory." 

" As you please. You can have what you wish ex- 



cept the small room at the rear. I am going to ask Dr. 
Pfeiffer to assist in making photographs of my labora- 
tory of bacteriology, especially that part of it which 
relates to my work and where my experiments are 
made. He will give you all the information you need.'' 




Fig. 2. -THE SAME BACILLI EXAMINED UNDER THE 
MICROSCOPE AFTER A PERIOD OF DEVELOPMENT 
OF FOURTEEN DAYS. 

Dr. Koch was born December 11, 1843, at Clausthal, 
where he first attended school. From 1863 to 1866 he 
studied medicine at Goettingen; then, having become 
a professor of medicine, he commenced his practice at 
Posen. 

A few years later he was chosen professor and com- 
menced his first work on the study of tuberculosis. He 
discovered the bacilli, he studied it, and settled the 
fact that consumption is caused by a bacillus. This 
work at once put him in the very first rank, so that in 
1883 he was sent by the Prussian government to India 
to make a study of cholera and to discover the cause 
of that infectious malady. This time again success 
crowned his efforts, and it is admitted to-day without 
doubt that cholera is caused by comma bacilli (a name 
which Dr. Koch himself gave it on account of its re- 
semblance to the comma), as tuberculosis is caused by 
the Koch bacilli. Asa reward for his services, on his 
return the state voted him a purse of $35,000. Theim- 
portance of the work of this German savant was thus 
recognized, and it appears that he is justly entitled to 
be considered one of the most extraordinary persons 
of our time. It may be well to mention at this point 
that according to Koch there is no fear of cholera re- 
turning to Europe, or at least it will not pass beyond 
some of the countries of the South. Berlin with its 
remarkable system of sewerage, and Paris also, have 
nothing to fear from that terrible malady. This is cer- 
tainly reassuring. Thus it may be seen that the ob- 
ject of all of Professor Koch's work is the discovery of 
the cause of infectious diseases. He is satisfied that 
what he has done for tuberculosis and cholera, and 
what others have accomplished for other maladies that 
are less deadly, such as erysipelas, could also be done 
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for all diseases, whatever they may be. Prom this it 
may be seen that his labor on behalf of science is not 
yet finished. It appears in fact that Koch has for the 
time being abandoned the examinat on of microbes 
for that of their destruction in the living human 
body. It is well known, thanks to him, that con- 
sumption is occasioned by microbes whose presence in 
the lungs, as, for example, in the case of pulmonary 
tuberculosis, occasions the phenomenon of phthisis. It 
is useless in treating this disease to repeat the errors of 
the past by the use of tonics and by telling patients to 
avoid taking cold, and even, when some new specific 
has been discovered, to force the patient to swallow it; 
all this and the use of a hygienic regime, and certain 
remedies resorted to in the treatment of phthisis, have 
accomplished nothing, and patients continue to suffer 
and resist the disease a longer or shorter period of time. 
Dr. Koch abandoned this well-beaten road, he threw 
aside everything which did not rest upon the solid sci- 
entific basis; all the experiments that had been made, 
from the benzoic acid to the hot air method, all that is 
an illusion because it is based on a misconception. 

Prof. Koch first commenced experiments with a tube 
which we represent. It is an ordinary test tube, such 
as is used in all ordinary experiments. It is, in the 
first place, sterilized over the fire, then a bouillon of 
sterilized culture is poured into it, that is to say, cul- 
ture which does not contain any germ. This bouillon 
is prepared with agar-agar, a sort of gelatine. When 
this has been done the microbe, which is taken directly 
from the mucus of a consumptive, is placed in the tube 
and the orifice is closed with cotton, thereby permit- 
ing the air to pass into the vessel, but retaining the 
organisms, which are held suspended therein. The 
tube thus prepared is subjected to an even tempera- 
ture in an oven. After a certain length of time the 
microbes begin to develop and increase, and assume 
the clotted appearance which we see in one of the en- 
gravings, and which is one of the characteristic pecu- 
liarities of consumption. But in order to experiment 
effectually it is necessary to have the aulture absolutelj' 
pure, and it is obtained in this manner: In the 
first place take some of that treated as above and 
place it in another tube. This is repeated, and after 
50 or 60 successive changes of 
this nature a residuum is ob- 
tained which Is called pure 
culture, that is to say, it eon- 
tains absolutely nothing but 
the microbe which it is de- 
sired to study. The pure 
culture of bacilli of tuberculo- 
sis is represented in the pho- 
tograph which we have re- 
produced, Fig. 3, the negative 
of which came from the Koch 
laboratory. It gives perfectly 
the idea of what may be seen 
in the field of the microscope. 
Each one of the black points 
which are seen in the photo- 
graph represents a bacillus, 
that Is, a pathogenic organ- 
ism, which is the cause of the 
disease and which was discov- 
ered by Koch. It was upon 
these pure cultures that Koch 
made his first experiments, to 
iry upon each one a long series 
of chemical reagents, of which 
the following are the princi- 
pal : In the series of ethers, 
etherized oil ; of the series of 
aromatics, B naphthaline, 
para-toluidine, x y 1 i d i n e , 
fuchsine ; among the colors, 
gentian violet, methylene 
blue, China yellow, aniline 
yellow, orimene ; of metals, 
tin, silver, and gold. He 
found the action upon the 
last of these the most ener- 
getic of all. 

It only required one or two 
millionths of chloro-cyanide 
of gold to stop all develop- 
ment of bacilli of tuberculo- 
sis in pure culture. It is seen 
what an enormous amount of 
time and trouble was required 
to make all these tests. Koch 
saw not only that all the sub- 
stances which we have cited, 
but many others with which 
he experimented — a list of 
which would be too long for 
us to give — have the power in 
a test tube of arresting the 
development of bacilli of con- 
sumption. He had. therefore, 
finished the first part of his 
programme in searching tor 
the substances which when 



mixed with pure culture of bacilli of tuberculosis were 
able to arrest their development. He passed on then 
to the second part of the programme, viz., experiments 
upon animals. He selected the guinea pig as a sub- 
ject, because of all animals this is the most liable to 





Fig. 5. Fij. 6. 

Fig. 5.-TUBE CONTAINING THE GERMS OF BACILLI OF 
TUBERCULOSIS FROM THE LABORATORY OF DR. KOCH. 

Fig. 6.-TUBE CONTAINING THE GERMS OF COMMA-BACIL- 
LI OF CHOLERA FROM THE LABORATORY OF DR. KOCH. 

tuberculosis when inoculated. He tried all the sub- 
stances mentioned in the above list upon the guinea 
pigs thus rendered consumptive, dnd he observed that 
although the action of these substances was so remark- 
able in the test tube, there was no apparent] result 
when they were applied to the animal. All the inocu- 
lated guinea pigs died of consumption. Without being 
discouraged, however, he undertook a second series of 
experiments, also upon living animals. He succeeded 



in discovering a substance (and 



secret begins) which, active in the test tube, pre- 
serves its action when it is transferred to the body 
of the animal. Upon the second series of guinea pigs 
which had been inoculated, the increase of the bacilli 
was stopped as soon as the substance was administered, 
and all were cured. Here it is necessary to rectify an 
error which the journals have spread. It is known 
that he made his experiments upon a large number of 
animals, and every day one of this number disappeared, 
and it was supposed that it was one of those that had 
been inoculated. No, it was simply that he killed one 
from day to day because he wished to follow all the 
stages that were reached. In all the autopsies it was 
found that the lesion was stopped as soon as the sub- 
stance was injected, no matter what stage of develop- 
ment the disease had reached. He was, therefore, able 
to let a certain number of ex-consumptives live, and 
they are to-day in a perfect state of health. 

It was after these two series of investigations, which 
were so long, that having arrived at a definite result, 
he was enabled, before the Congress of Physicians held 
in Berlin in August last, to make his first communica- 
tion, which caused so remarkable a sensation. This is 
what he jaid in concluding his remarks: "My re- 
searches are not yet entirely finished, and I am only 
ablfc to affirm one thing, viz., that the guinea pig, 
which is, as every one knows, liable to consumption, 
became entirely free from it the moment that it had 
absorbed this substance, and from that moment the 
disease was arrested and its progress stopped, what- 
ever may have been the stage previously reached, and 
that also without the constitution being in any way 
impaired. I am only able to draw one conclusion from 
these researches, viz., the possibility which exists from 
this day of paralyzing absolutely the action of the mi- 
crobes in the animal. It is a new field open to experi- 
ment and observation." These were exactly, word 
for word, the conclusions of Dr. Koch in the month of 
August last, and it is on a false interpretation, or 
rather on a premature conclusion, that the idea was 
created at that time that his researches had attained 
to the cure of consumption in the case of man. Dr. 
I Koch had not even made allusions to this. It was only 
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it is here that the 'later, and following always the idea and the scientific 

methods which have always 
guided Dr. Koch, that he be- 
gan to experiment upon man, 
guided by the definite results 
already obtained upon ani- 
mals and with a feeling of 
certainty that like results 
would follow. 

With a simple Pravas syr- 
inge and drops of the liquid, 
the consumption disappears 
and the hectic flush is modi- 
fied; the patient is cured ; and 
if Dr. Koch is not yet willing 
to divulge his secret, it is be- 
cause he is wise in his own 
opinion, founded on scientific 
principles, and that he is not 
willing to leave one iota of 
error. He wasabletokilland 
to examine his guinea pigs 
when he wished to know the 
degree of advance in their 
cure ; but he cannot follow 
the same course with men. 
He is no longer experiment- 
ing, he is curing. He is obliged 
to wait until his cure is com- 
plete and absolute. When the 
last of his patients is a well 
man, he will speak, and we 
shall know all. Before then 
he will say nothing. This is 
the cause of his delay in sat- 
isfying a public curious and 
anxious to know all. These 
are the sorts of discoveries 
that open up the infinite hori- 
zons of science and elevate to 
the highest pinnacle the one 
who has conducted the experi- 
ments; and one is compelled 
to respect the true savant, 
who fears notoriety, and who 
will quietly and modestly be- 
stow, some day, this cure upon 
humanity, without any re- 
compense (in spite of offers of 
all kinds, which come to him 
from every side), without any 
other profit than adding one 
more leaf to the already beau- 
tiful crown of that modern 
science of which the French 
genius, in the person of the 
great Pasteur, has furnished 
the elements, founded the 
principles, and brought about 
such magnificent results. 



© 1 890 SCIENTIFIC AMERICAN, INC. 



36o 



^mnixiu %mmtnn. 



["December 6, 1890. 



SAPE CONSTBITCTION OF BUILDINGS. 

At the last great fire in Boston, some of the modern 
fireproof structures actually crumbled from intense 
heat, while iron roofs were gradually expanded until 
the walls were forced apart, permitting the whole 
structure to collapse. It is said that 80 per cent of all 
fires are extinguished where the loss falls below $100, 
and where the loss passes this amount the damage is 
very likely not to stop short of total destruction of the 
premises and those adjoining. The total loss by fire 
last year was computed at $125,000,000 ; $75,000,000 re- 
presenting the loss where fire originated on the prem- 
ises, and $50,000,000 
the loss that was 
caused wholly by ex- 
posure, that is where 
lire was communi- 
cated from adjoin- 
ing buildings. 

The method of 
anchoring a building 
is one of the most 
important items in 
its construction, but 
proper anchoring is 
very often neglected. 
The method usually 
practiced consists of 
fastening an iron strap to the sides of the joist, and 
securely building the same into the wall. In case of 
fire the joist quickly burns through, and, in falling, the 
metal strap cannot free itself from the wall, and eit her 
pulls the wall along, as shown in Pig. 1, or else makes 
a breach, so fire can pass through to thenext building. 
In addition to this, defective flues ignite the joist ends, 
and careless builders sometimes permit joists to over- 
lap each other, when resting on a party wall. 

The Goetz-Mitchell method of anchoring joists is de- 
signed to obviate these serious defects. The falling 
joists free the anchorage and leave the walls standing. 




Fig. 1. 




Fig. 2. 

By the ventilation provided at the sides, it also pre- 
vents the rotting of the ends of the joists. A greater 
weight upon the beam increases the bondage of this 
anchor. This joist anchor (see Pig. 2) consists of a 
dovetail form cast iron box, which is built into the 
wall, its form securely holding it in position. A notch 
on the bottom edge of the joist fits over a lug in the 
box, and thereby forms the tie between the opposite 
walls. In case of fire, the joists, in falling, free them- 
selves from the lug and have no tendency to pull the 
walls down. When used on every fifth joist the method 
costs no more than the old style strap and star. The 
device can be arranged for iron beams, forming a 
secure anchorage and also a safe bed plate. 

Pig. 3 shows the anchor arranged with air spaces at 
the sides so as to provide air for the heavy timber ends, 
preventing dry rot, which is so liable to 
occur whenever heavy timbers are excluded 
from the air or covered with air-tight mate- 
rial. Beams are frequently sealed so tightly 
where they enter the wall that dry rot takes 
place in the walls while the exposed portion 
of the beam within the room is entirely 
sound. 

An architect's aim should be to so con- 
struct his building that the entire interior 
of the structure might be destroyed, but 
without damage to the exterior walls. The 
Goetz-Mitchell methods are designed to ac- 
complish this ; for should the joist upon one 
side of a building burn and fall, then those 
upon the other side would be holding the 
wall in position (see Fig. 4). The main ob- 
ject of the method is to keep the fire and 
partition walls erect during a fire, for noth- 
ing can resist the spread of fire so well as a 
standing brick wall. 

Pig. S illustrates another improvement in 
the way of a timber cap arranged so that any burnt or 
defective parts can fall out of their respective positions, 
but without bringing down adjacent parts. The advan- 
tages are, they are easily put up, prevent crushing of 
timbers when loaded, and prevent vibration of build- 
ing, because the bases of columns are securely fastened. 
They save 12 Inches in length on the long lengths of 
timbers, and all parts are securely held together, and 
etill any horizontal timber can fall without damage to 



the sustaining posts. The cap being bolted to the up- 
per column will carry the horizontal timbers, should 
the sustaining post be destroyed. Nearly twenty 
buildings have so far been supplied with the new 
Goetz-Mitchell anchors. Por further particulars ad- 
dress the company, 78 State St., New Albany, Indiana. 

< I ■ I » 

A Snccessfnl Case of XransfDslon. 
It is always a pleasing duty to have to record exam- 
ples of devotion to the welfare of their patients on the 
part of medical men ; and although but few such 
instances are ever recorded, they would, if published, 
form a long catalogue. Such an instance earned the 
just encomiums of the Hull Examiner in a recent 
number, where we find mention of the success attend- 
ing the transfusion in a patient who had appa- 
rently been attacked by internal hemorrhage, the 
operator himself giving the blood. Although, very 
properly, our lay contemporary does not give the name 
of the operator who thus distinguished himself for his 
humanity and skill, there can be no objection to our 
stating that it was Mr. Robert Hagyard. We are also 
enabled to give some details of the case. It was one of 
cancer of the breast, which had been removed ten days 
before by Mr. Hagyard. While the wound was being 
dressed the patient was suddenly attacked by syncope. 
She became pallid and completely collapsed — a condi- 
tion not to be accounted for by the fact that she was 
the subject of mitral disease. After the subcutaneous 
injections of brandy and ether, and the performance 
of artificial respiration, Mr. Hagyard decided to have 
recourse to transfusion. This was effected by means 
of Aveling's apparatus, the blood being taken from his 
right arm (he is left handed) and injected directly into 
the patient's veins. It was calculated that more than 
a pint of blood was transfused, the operation being 
terminated by the operator becoming faint. The result 
was most satisfactory, for at the end of ten minutes 
the patient had completely recovered, and in a few 
days was able to leave the hospital. The car.se of the 
collapse was thought to be internal hemorrhage, as on 
the following day the motions were observed to be 
blackened. There is no doubt that the patient owes 
her life to Mr. Hagyard's prompt and courageous act, 
which he had to perform with only the assistance of a 
nurse. It may be remembered that a similar instance 
of a surgeon resuscitating a woman suffering from 
puerperal hemorrhage by transfusing blood from his 
own arm was recorded a few years back from a Hamp- 
shire village ; and we may recall the statement of 
Professor Von Nussbaum (who, we regret to learn, is 
seriously ill) that he had given blood for this purpose 
no less than ten times. — The Lancet. 



liiquor Decision by the Supreme Court. 

Mr. Christensen, of San Prancisco, having for sev- 
eral years kept a liquor saloon in that city, applied 
for a renewal of his license in 1889, but was refused by 
the police commissioners on the ground of keeping a 
place of bad repute. He continued to sell without 
license, and was arrested, but he appealed to the 
United States Circuit Court and was discharged on the 
ground that the liquor law was unconstitutional. This 
decision the Supreme Court of the United States now 
overrules, thus maintaining the rights of States and 
communities to suppress or regulate the sale of liquors 
for drinking purposes. 

In stating the grounds for its decision, the court 
says that it is undoubtedly true that it is the right of 
every citizen to pursue any lawful business, subject 
only to such restrictions as are imposed upon all per- 
sons of the same age, sex, or condition, but that the 



part of a great body of rules varying with the nature 
of the businesses regulated, and their validity is to be 
decided on like general principles. Continuing, the 
court says : 

It is urged that, as the liquors are used as a bever 
age and the injury following them if taken in excess is 
voluntarily inflicted and is confined to the party of- 
fending, their sale should be without restrictions, the 
contention being that what a man shall drink equally 
with what he shall eat is not properly matter for legis- 
lation. 

There is in this position an assumption of a fact 
which does not exist, that when the liquors are taken 




Fi". 3, 

in excess the injuries are confined to the party offend- 
ing. The injury, it is true, first falls upon him in his 
health, which the habit undermines ; in his morals, 
which it weakens, and in the self-abasement which it 
creates. But as it leads to neglect of business and 
waste of property and general demoralization, it af- 
fects those who are immediately connected with and 
dependent upon him. . . . The sale of such liquors 
in this way [in small quantities to be drunk at the 
time] has therefore been at all times considered the 
proper subject of legislative regulation. Por that mat- 
ter, their sale by the glass may be absolutely pro- 





Fig. 5. 

possession and enjoyment of this right, and, indeed, 
of all rights, are subject to such restrictions as may be 
deemed by the governing authority essential to the 
safety, health, peace, good order and morals of the 
community. Even liberty itself, the court says, is not 
unrestricted license to act according to one's own 
will, but is only freedom from restraint under condi- 
tions essential to the enjoyment of the same right by 
others. Regulations of the liquor traffic are only a 



Fig. 4. 

hibited. It is a question of public expediency and 
public morality, and not of federal law. 

There is no inherent right of a citizen to sell intoxi- 
cating liquors by retail, it is not a privilege of a citi- 
zen of the State or ofja Jcitizen of [the United States. 
In the prohibition or regulation of the traffic discretion 
may be vested in officers to decide to whom to grant 
and to whom to ref usejliquor licenses. The officers may 
not always exercise the power conferred upon them 
with wisdom or justice to the parties affected, but 
that is a matter which does not affect the authority of 
the State,'or one which can be brought under the cog- 
nizance of the courts of the United States. 

■ ^ < i > » ■ 

A mammoth Steel Bridge. 
According to the Philadelphia Telegraph, the great 
steel bridge across the Columbia River, at 
Vancouver, will be a mammoth concern. It 
will be 6,000 feet from the Washington to the 
Oregon shore. It will be double tracked, 
with a roadway on top for teains, and will be 
erected upon pneumatic piers. The pivoted 
pier, or draw pier, will support a draw which 
will give an opening of 200 feet space on 
either side for vessels to pass, and the span 
immediately south of the draw span will be 
375 feet. The whole structure is to be of 
steel, built 10 feet above the high water of 
1876, and 40 feet above low water. On ac- 
count of the sandy formation it will he neces- 
sary to go down 80 feet below low water to 
get a firm foundation. There it rests on a 
foundation of coarse gravel similar to that 
upon which the great bridges across the Mis- 
souri River are built. This gigantic struc- 
ture will cost over $1,000,000 and employ 
hundrec's of men in its erection. It will be 
, January 1, 1892, before the cars can pass over 
it. The company is pushing its bridge and also its 
road as fast as men and money and its present perfected 
plans will permit. They have now between Vancouver 
and Kalama over 2,000 men and 1,500 teams at work. 



The balloon proposed for polar explorations is 
ninety-nine feet in diameter and 500,000 cubic feet la 
volume. The journey will be from Spitzbergen, and 
with a favorable wind will last four or fl ve days, 
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Hlgbest Nortb American Peaks.* 

Among the objects for which the expedition recently 
organized under the auspices of the Academy of 
Natural Sciences, of Philadelphia, was dispatched to 
Mexico was the deteriulnatlon of the physical features 
of the giant volcanoes of the south, with special refer- 
ence to a study of the vertical distribution of animal 
and vegetable forms. While prosecuting our observa- 
tions in this direction, I took the opportunity, in com- 
pany with one or more of my associates, of scaling the 
four loftiest summits of the land ; namely, the peak of 
Orizaba, Popocatepetl, Ixtaccihuatl, and the Nevado 
de Toluca. This gave me the advantage of making 
personal comparisons between the life that existed in 
different regions of "cloud land," at the same time 
that It offered me the opportunity of more closely in- 
vestigating the geological features of some of the most 
gigantic volcanic mountains known to us. Numerous 
measurements of altitude were made during the 
ascents, and, in the higher regions, always with the 
same instrument. This was a registered aneroid, 
tested and corrected at Philadelphia (immediately 
before the starting, and shortly after the return of the 
expedition), at the sea level of Vera Cruz, and in the 
Central Meteorological Observatory of the city of 
Mexico, at an elevation of 7,403 feet. To the officers of 
the latter institution I am Indebted for the privilege of 
making comparisons with the stand- 
ard mercurial column. 

The results of our measurements 
show a striking accord in some in- 
stances with those obtained from 
earlier measurements, while in other 
cases they exhibit marked divergence. 
The fact that all the summits were 
ascended within a period of three 
weeks, were measured with the same 
instrument, and during a period of at- 
mospheric equability which is offered 
to an unusual degree by a tropical dry 
season, renders the possibility of errors 
of any magnitude almost nil. At any 
rate, such errors as may have crept in 
will probably not affect a general com- 
parative result. The points of import- 
ant difference are : 1. The highest 
summit of Mexico is not, as is com- 
monly supposed, Popocatepetl, but 
the peak of Orizaba (Citlaltepetl, the 
" Star Mountain"), which rises 700 feet 
higher (18,300 feet). 3. Ixtaccihuatl, 
the familiar "White Woman ''of the 
plain of Anahuac, is but a few hun- 
dred feet (about 550) lower than Popo- 
catepetl. 

The peak of Orizaba was ascended 
on the 6th and 7th of April, Popocate 
petl on the 16th and 17th of the same 
month, the Nevado de Toluca on the 
21st, and Ixtaccihuatl on the 26th and 
27th. 

The restoration of the peak of Ori- 
zaba to the first place among Mexican 
mountains, and its increased altitude, 
open up the interesting question as to 
what constitutes the culminating point 
of the North Amefican continent. The 
only other mountain that need be 
considered in this connection is St. 
Ellas, situated approximately on the 
141st meridian of west longitude, and 
whose summit is claimed for both the possessions of 
Great Britain and the United States (Alaska). The 
measurements of this mountain depart so widely from 
one another, however, that we are not yet in a posi- 
tion to affirm, even within limits of a thousand feet or 
considerably more, how nearly it approaches in height 
the Mexican volcanoes. Angblo HbiIiPBIN. 



the platform, and while we were talking a posse was 
hunting the train for my friend. They didn't find 
him, as he had dropped off and struck out for the 
country. I went on to Cincinnati, taking his valise 
along, and although I was there four days he didn't 
show up. I arranged to leave it with the landlord, 
and it was carried to the office, to be opened by a 
meddlesome clerk. Instead of a patent, it contained 
wedges, drills, a brace, fuse, and other neat little 
devices for successfully working a burglar's job, and it 
cost me two days of the hardest kind of talk to satisfy 
the chief of police that I wasn't in it. I had ridden 
over 100 miles with a full-fledged burglar, and one 
who had made his mark, and I must say he was a bet- 
ter talker and more of a gentleman than any gov- 
ernor I ever met." 



ELECTRIC CHIMES. 
Dr. Alva Owens, of Chicago, recently constructed 
the somewhat unique musical instrument shown in 
the illustration. The apparatus, which might be de- 
scribed as a set of chimes to be rung by electricity, 
was designed for advertising purposes. The instru- 
ment, it is intended, will be carried through the streets 
on an electric tricycle and will be played on the trip 
after the manner of an ordinary piano. The details 
and operation of the device are so simple as to require 



attraction foir it, it might pay to engage an experienced 
prospector to develop the hidden ore. 
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The man wltb a Patent. 

The New York Sun relates the following story: 
'There were only half a dozen people in the palace car 
all day long, and after dinner, when the man who had 
been sleeping and reading in seat No. 12 came over to 
me for a chat, I welcomed him with open arms. He 
said his name was Saunders, and that he had a patent 
or improvement on some part of a locomotive. He 
was going through to Cincinnati to have it perfected 
or adopted, or something of the sort. He had been in 
partnership with a mean man — a man who had tried 
to swindle him out of a fortune. To get even, he had 
stolen the patent and run away. He had it with him 
in a valise. That was all he said just then, but later 
on he confided to me the fact that at a town about 30 
miles away this wicked partner of his might possibly 
be on hand to board the train and attempt to wrest 
the treasure from his keeping. He wanted my advice, 
and I offered to take charge of the valise. He thanked 
me with great effusiveness, and as we approached the 
town he shut himself into the smoking compartment. 
" As the train drew up I saw an old acquaintance on 



* From the proceedings of the Academy of Natural Sciences, of Phila- 
delphia. 



ELECTRIC CHIMES. 

but little explanation : Attached to each of the thirty 
bells hung on the rack above the key-board is an elec- 
tro-magnet. The keys make the circuit from a battery 
in the base to the electro-magnets at the bells. — West- 
ern Electrician. 



Iron Ore Discovered by I<igbtnlng Strokes. 

Commenting upon a report that a house in Ohio, 
supposed to be situated over a bed of iron ore, has 
been struck by lightning eight times within three 
years, a writer in the Chicago Journal of Commerce 
says : The truth is that all iron ore deposits are not 
confined to the several well known localities of the 
United States where they most abound. If careful ob- 
servation was made, undoubtedly many new fields 
might be opened up in places where the presence of 
iron is not suspected. The writer, in his youth, lived 
on a farm in Southern Wisconsin, on two acres of which 
lightning had struck, it was estimated, at least forty 
trees. No sane man could for one moment suppose 
that the stricken trees of themselves possessed suffici- 
ent metallic attraction for the lightning to single them 
out for destruction. The suggestion made at the time, 
that underneath these two acres was a bed of iron ore, 
has never been effaced ; yet it is doubtful if ever any 
other person noticed the peculiarities of that particu- 
lar plat of ground. 

Nature seldom errs in her indications of mineral 
wealth, and makes electricity a prominent agent in de- 
termining the location of iron deposits near the sur- 
face. Hence if a forest at any point shows unusual 
effects of lightning, or if a house becomes a peculiar 



Selections of Bnlldins materials. 

In preparing plans for a new structure, says the Car- 
penter and Joiner, the most important matter to de- 
cidejupon is the selection of the material. This, to a 
large extent, is determined by its cost, but not to so 
great an extent as might at first be imagined. It is to 
be taken for granted that an architect will build his 
structure of the best material his cost limit will permit. 
Now, this does not mean always the costliest material, 
although the public are apt to think so ; but if the de- 
signer be a man of fine taste and well trained in his art, 
he will select a material that, while essentially durable, 
will confessedly subserve the best effect. Effect is a 
prime cause with every architect who has a genuine 
love for his art, and to a large extent is the dominant 
feeling in his design, but he still has a wholesome re- 
spect for a material that is admittedly substantial and 
durable. 

If the new structure is a public building, he will 
naturally choose stone in preference to brick for his 
external walls, because with stone he can obtain a 
more noble and dignified effect. With stone, too, 
he can obtain a much more beautiful and perma- 
nent color scheme, and if the structure will admit of 
decoration, he can obtain, more closely, 
a better interpretation of his designs 
than is now possible in brick or terra 
cotta. Public buildings demand dig- 
nity and repose and simplicity of col- 
oring, and stone, as a material, offers 
the proper medium of expression. As 
to stone itself, great care and consid- 
erable knowledge of its structure is 
required to enable an architect to 
make a proper selection. 

Considerations governing the choice 
of material exist naturally in the pur- 
pose of the proposed structure, its 
geographical location and its situation 
with respect to adjoining or contigu- 
ous structures. In addition to these, 
a further condition is imposed on its 
selection by a circumstance which we 
have reason to believe is seldom 
thought of, namely, the character of 
the coal burned in its immediate vi- 
cinity. In a district where soft coal is 
used largely for manufacturing pur- 
poses it is impossible to use a coarse, 
white stone, such as granite, marble 
or limestone, because soot becomes de- 
posited on its roughened faces, and 
darken? and ultimately blackens the 
entire stonework to such an extent as 
to destroy its original expression. 
Where the use of soft coal prevails so 
as to become detrimental to the beauty 
of stonework, it is necessary to resort 
to brick and terra cotta work, because 
they are not Injured so readily as 
stonework. Where granite is to be 
used it is advisable to employ it in 
such a manner that it will not be dam- 
aged by fire from other buildings. This 
can be done only by strict isolation, 
and would relegate granite to isolated 
public buildings. For office buildings, 
built close to adjoining structures, it 
is evidently quite unsuitable. Granite-faced structures 
are often built of one uniform tone as to color, and the 
effect is cold and harsh. This practice has prevailed in 
the past, but it is gratifying at the present time to ob- 
serve a marked change in this regard. Dark-colored 
granites are now used for lower stories, upon which are 
imposed stories lighter in color as the crowning cornice 
is approached. This choice is in keeping both with the 
proper expression of stability and of aerial perspective. 
Where brick is chosen for the sake of its inviting field 
as to color, it is necessary to use the utmost care in se- 
lecting not only materials but color. Brickmakers, 
with good judgment and taste, owing, we believe, to 
the urgent demands of architects and their clients, 
have been making marked innovations not only in the 
color of brick, but in their forms. Bricks 12 inches 
long, 1}4 inch to IJ^ inch face, are now made. Other 
irregular sizes are obtainable, and in addition to this, 
rock-faced stonework has been imitated by rough-faced 
brick. This roughing face is a moulded face, and when 
used in a climate or locality free from soft coal smoke, 
it can be used to great advantage. It is a mistake, 
however, to suppose that artistic brickwork is cheaper 
than desirable stonework. The choice of either at the 
same cost is dependent, to a large extent, on the capa- 
bility of the designer. Some men have a positive talent 
in designing brickwork which will be exquisite in its 
refinement of line and its delicate glow of color. In 
every case permanent effect is the ultimate aim, and 
can be obtained only by an almost encyclopedic array 
of information which has been carefully classified and 
fully studied. 
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RECENTLY PATENTED INVENTIONS. 
Engineerine. 

Steam Engine Valve.— Joshua Rose, 

Twickenham, England. This invention relates to Elide 
valves, and provides for prolonging the period of the 
expansion of the propelling fluid for all points of the 
cut-ofE in engines whose steam admission is effected or 
controlled by a single valve, by allowing the steam, 
during certain periods of the valve travel, to hold one 
part of the vaive stationary on its seat while the other 
part of the valve is actuated positively, the mvention 
also covering other novel features. 



RallrTay Appliances. 

Rail. — Michael A. Glynn, Havana, 
Cuba. This rail Is made with a scalloped flange, and is 
adapted for use in connection with a sleeper having a 
transverse dovetail slot to fit the widened portions of 
the rail flant^e, whereby the rails and sleepers may be 
quickly adjusted in position, and will not be liable to 
be accidentally displaced. 



mechanical. 

Winder for Spinning Spindles.— 

Ernst Gessner, Aue, Germany. This invention covers 
an improved form of the guiding piece of winders in 
continuous spinning machines forming the subject of a 
former patent issued to the same inventor, so as to 
make the winder of as little weight as possible to make 
it capable of running at a high speed. 

Nipple Holder.— Daniel A. Holland, 

Boston, Mass. This invention provides means whereby 
a section of pipe from which the nipple is to be cut may 
be firmly held to place while the completion, of the 
nipple -is being effected, while the device is so con- 
structed that the nipple when finished may be con- 
veniently removed in perfect shape. 



Agricultural. 

Cultivator and Pulverizer. — 

Charles C. Crumb, Burlingame, Kansas. This is an fm- 
plement designed to remove all weeds from the surface 
of the ground, and pulverize and leave the soil fine and 
mellow, the pulverizing or cultivating surfaces being in- 
terchangeably arranged, permitting the soil to be thrown 
"ioward or away from the plants, and the machine being 
quickly adapted to any irregularities in the depth of the 



JVfflacellaneous. 

Album,— Thomas Kelly,New York City. 

This is a device consisting of a hollow base with com- 
partments closed by a lid, the latter supporting the 
book containing the pictures, affording a secret drawer 
for loose pictures, while one of the covers can be used 
as a writing desk. 

Thill Coupling. — OlaHs A. Dahl, 

Mona, Iowa. The thill iron of this coupling is pivoted 
upon conical bearings capable of being readily oiled, 
while the parts may be easily tightened when worn, the 
construction being simple, durable and economical, and 
the coupling being also a thorough anti-rattler. 

Whip Socket Support. — Alexander 

E. Tulloch, Leadville, Col. A bracket with a stem 
having an integral lateral fiange is provided by this in- 
vention, the flange being downwardly bent and split in 
its end portion, making a simple and neat bracket sup- 
port for the attachment of a whip socket to a vehicle 
body or seat. 

Tanner's Tool. — Robert H. Houk, 

Morris, in. This invention covers a novel form of clamp- 
ing device adapted to hold hides of different thick- 
nesses for suspension in the tan pits or elsewhere, the 
poiuts of the jaws being arranged to come together to 
hold the hide without cutting a hole therein, whereby 
the necessity of cutting loops or punching holes in the 
hides is avoided. 

TJ4ICYCLE. — Frank Searle, Virginia 

City, Montana, This invention covers a novel con- 
struction and combination of parts in a machine 
designed to be very powerful, and to be readily pro- 
pelled by the operator manipulating crank arms with 
the hands, the steering being accomplished by the feet 
of the rider. 

Blacking Brush. — James S. Moore, 

Bar Harbor, Me. This brush is so made that the black- 
ing may be located in its back and completely hidden 
from view when not in use, means being also provided 
for conveniently drawing the blacking out from the 
back of the brush, without its being detached^ and for 
its effective application in a neat and convenient man- 
ner to the dauber. 

Carbonizing Apparatus. — Adolf 

Silverberg and Cunibert Detering, Bedburg, Germany. 
Combined with a revolving drum and hollow shaft, to 
which is fixed a retort, under which is a fireplace, is an 
acid recieptacle, a tube from which opens into the re- 
tort, whereby the quantity of acid introduced maybe 
regulated as desired and the vaporized acids will be 
prevented from escaping. 

Stringed Musical Instrument. — 

George W. Van Dusen, Norwood. N. Y, This inven- 
tion covers novel features of construction of string sup- 
ports relatively to the plate or frame and sounding 
board of the instrument, being applicable more par- 
ticularly to pianos, and designed to maintain perfect 
pitch and harmony of tone from the strings, irrespective 
of changes of temperature or long-continued use of the 
instrument. 

Mail Indicator and Advertising 

Board.— Thomas-B. Peacock, Topeka, Kansas. This 
is a board with movable slides for advertisements, 
while embedded Intermediately in the board is a box 
with a transparent front wheel, a series of cubical 
blocks having different letters on their faces being ar- 
ranged in the box to indicate undelivered mail. 



Key Board Attachment. — Casper 

De Vilbiss, Shellsburg, Iowa. This is a device to be re- 
movably attached to any cabinet organ or piano, to 
furnish means for the mechanical execution of any 
tune the attachment is adapted to play by periodical 
movement of the keys of the musical instrument. 

Copy Press.— Richard A. Brown, New 

York City. Combined with a bed on which a platen is 
held to slide is a hollow slotted paper-carrying cylinder 
with an exterior pad adapted to contact with the platen, 
the press giving the impression of a letter by one revo- 
lution of a crank arm, while the cylinder will carry a 
stock of copying paper, which is automatically damp- 
ened and cut to a proper length as the impression is 
taken. 

AUTOMATIC Gate.— Alibert Edwards, 

Lanesville, Va. This is more particularly a roadway 
gate, of simple and inexpensive construction, to be 
easily operated by a passing vehicle or by a person 
riding on horseback, the devices patented being also 
applicable for use with railroad gates by placing the 
triggers provided adjacent to the track to be operated 
by the car wheels. 

Wire Fence and Fence Post. — 

Samuel H. Gregg, Crawfordsville, Ind. Three patents 
have been granted this inventor on the above subject, the 
improvements combining in one fence some of the ad- 
vantages of both a barbed and smooth wire fence, and 
avoiding the objectionable features of both. The 
strands are made of unannealed spring wire, preferably 
spring steel, but the wire is crimped to make it more 
plainly visible, and also to allow for expansion and 
contraction, while between the posts are stays usually 
arranged about five feet apart, and secured to anchor 
posts or plates driven into the ground. The terminal 
posts are designed to be made at a small cost and easily 
set in place, while their pecQliar construction is such 
as to admit of the ready connection therewith of simple 
wire-tightener means, which can be readily put in posi- 
tion and detached from the post. 

Hoop for Coopers' Ware.— Leonard 

L.Frost, Barada, Neb. This hoop has at one edge an 
inwardly projecting portion or fiute and a plain op- 
posite edge, the lower edge of the hoop being designed 
to rest in yielding contact with the face of the recep- 
tacle in connection with which it is employed, being 
more especially designed for use with pails and tubs. 

Hogshead Making Machine.— 

Robert E. King, Louisburg. N. C. This machine has a 
central bed piece to which horizontal semicircular 
formers are hinged carrying at their free ends fastening 
and compressing devices, the machine requiring but 
little skill in adjusting the staves, and being one in 
which it is impoesible for the staves to collapse while 
hooping the hogshead. 

Singletree Support. — Robert C. 

Allen, Grove City, Pa. This invention consists of a 
block adapted to carry the singletree, a strap for sup- 
porting the block from the cross bar of the shafts, and 
arms connected with the block and pivoted on the axle 
of the vehicle, the device being specially designed for 
one-horse vehicles having bent shafts, and calculated to 
relieve the animal from ail strain on its back. 

Wardrobe Trunk.— Sarah M. Mc- 

Cormack, Cold Spring, N. Y. This is a combined 
wardrobe and trunk, having two sections hinged to- 
gether at the top, each section provided with shelves 
and drawers, and an elastic packing strip being secured 
to the outer surface of the sections and extending across 
the top above the joint between them. 

Overalls. — Isaac M. Appel, Balti- 
more, Md. Two patents have been granted this invent- 
or, the garment having the front portion of the leg 
folded upon itself above and below the knee, forming 
triple thicknesses at and adjacent to the knee portion in 
front, but not showing upon the outside, while there 
are also knee re-enforce pieces, forming also braces, 
which can be readily cut and easily applied, made with 
strips of different lengths to fit different sizes of over- 
alls. 

Scissors Sharpener. —Wales E. 

Woodruff, Essex, Conn. This device has a box clamp 
with a seat or recess in its top for a file, the seat being 
beveled to the angle usually given to the cutting edge of 
scissors or shears blades, while a top plate has a bearing 
coinciding with that of the seat, the outer edge of the 
top plate forming a straight edge or guide for the blade. 

Convertible Furniture.— Frank A. 

Thomas, Brooklyn, N. Y. This invention provides nn 
article of furniture designed to be used as a chair, 
cradle, or lounge, at pleasure, there being a main body 
and a sliding section, each composed of intermeshing 
sliding slats at the back and bottom, with a removable 
back section to form the front of the cradle, and means 
for preventing accidental extension and detachment of 
the parts. 

Window Shade and Curtain Pole. 

— Rinaldo A. Bat-te, Norfolk, Neb. This invention 
covers a novel construction and combination of parts 
providing a simple and efficient window shade support, 
with peculiar means for adjustment of the shade there- 
on, and also affording a bracket on which the hangers 
of a curtain pole may be held. 

Egg Boiling Device. — Jacob Ver. 

dam, Alkmaar, Holland. This device consists of loosely 
connected vertical wire links and a yoke loosely sus- 
pended thereby and having rings at its ends, for hold- 
ing or retaining eggs while being boiled in a kettle. 

Household Water Heater.- Henry 

C. Steinhoff, Union, N. J. This is an attachment for 
stoves or kitchen ranges, consisting of an efficient 
system of water pipes applied independently of the 
ordinary water back, and adapted to heat water and 
maintain its circulation through radiators, no change 
being required from the ordinary setting, and the device 
being operated by the manipulation of a damper. 

Hand for Dolls. — Matthew W. 

Alderson, Bozeman, filontana. According to this in> 
vention the hands of the doll are preferably made in- 
tegral with hollow forearms of a jointed arm, combined 



with which is a pivotally mounted finger section and 
an elastic cord extending through the arm and normally 
holding the fingers closed by its tension, permitting the 
dolPs hands to hold articles. 

Complexion Mask. — Nettie E. Jen- 
kins, Auburn, N. Y. This is a medicated mask or 
glove of purely vegetable substances, designed to heal, 
purify, soften, and beautify the skin, and is made of a 
compound possessing , the merits of rubber, yet free 
from the disadvantages attending the U6e of that 
material. 

Leather Dressing.— John M. Jolly, 

Marlin, Texas. This is a stuffing or filling compound 
in which are employed neat's foot oil, beeswax, extract 
of logwood, borax, castile soap, and other ingredients, 
in specified proportions, in order to soften and polish 
as well as preserve leather, being particularly applica- 
ble as a dressing for harness, boots and shoes, etc. 

Note. — Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



K£W BOOKS AND PUBLICATIONS. 

Electro-Chemical Analysis. By 
Edgar F. Smith. Philadelphia : Blak- 
iston, Son & Co. 1890. Pp. 116. 
Price $1. 

This work is exactly what it purports to be, a labora- 
tory guide for the utilization of the electric current in 
analysis. Under each metal is given a brief extract 
of the literature relating to its analytical determination 
by electricity, so that the work, small and compact as 
it is. is really of very great value, and embodies all 
leading authorities. It has numerous illustrations 
which add to its attractiveness, 

A Sister's Love. By W. Heimhurg:. 
Translated by Margaret P. Water- 
man. Illustrated. New York : Worth- 
ington Co. 1890. Pp. 319. 

This novel, in printing, binding, and numerous illus- 
trationB, fully maintains the high standing which the 
Worthington series of novels has won in the publishers' 
world. 

A Boy's History op the United States. Worth- 
ington & Co., New York. Price 50 cents. 

A Russian Country House, Translated from the 
German, Illustrated. Worthington & Co., New 
York. 

Incandescent Electric Lighting. A description of 
the Edison system. D. Van Nostrand & Co., Isew 
York. Price 50 cents. 
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The charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publicaiion ojfice 
as early as Thursday morning to appear in next issue. 



For Sale— New and second hand iron-working ma- 
chinery. Prompt delivery. W. P. Davis, Rochester. N.Y. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N.,I 

For best hoisting engine. J. S. Mundy, Newark, N.J. 

For steel castings of best quality, write the Buffalo 
Steel Foundry, Buffalo, N. Y. 

Wanted— Second hand Barnes patent foot power en- 
gine lathe. Address H. F. Mason, Valdosta, Ga. 

Best Ice and Eefrigerating Machines made by David 
Boyle, Chicago, 111. 165 machines in satisfactory use. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 2i Columbia St., New York. 

Power presses and dies. Also contractors for special 
machinery. T. R. & W. J. Baxeudale, Kochesler, N. Y. 

" How to Keep Boilers Clean." Send your address 
for free 96 p. book. Jas. C. Hotcbkiss, 130 Liberty St., N. Y. 

Screw machines, milling machines, and drill presses. 
The Garvin Macb. Co., Laight and Canal Sts., New York. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works. Drinker St., Philadelphia, Pa. 

Euhher Belting, all sizes, 77J^ per cent from regular 
list. All kinds of Rubber Goods at low prices. John W. 
Buckley, 156 South Street, New York. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, air 
pumps, acid blowers, filter press pumps, etc. 

For low prices on Iron Pipe, Valves, Gates, Fittings, 
Iron and Brass Castings, and Plumbers' Supplies, write 
A. & W. S. Carr Co.. 138 and 140 Centre St., New York. 

The best book for electricians and beginners in elec- 
tricity is "Experimental Science," by Geo. M. Hopkins. 
By mail, $4 ; Munn & Co., pubhshers, 361 Broadway, N. Y. 

Wanted— A first class foreman for our general 
wrougt iron shops. Must be thoroughly competent and 
experienced in iron- and steel roof, truss, and bridge 
work. Permanent situation to the right man. Address, 
stating experience and references, Scherpe & Koken 
Architectural Iron Co;, St. Louis, Mo. 

^^Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 



SCIENTIFIC AMERICAN 

BU ILDI NG EDITION. 

SECEmBER NVmBER.— (No. 62.) 

TABLE OF CONTENTS. 

1. Plate in colors, illustrating a handsome residence 
at Plainfield, N. J., erected at a cost of $30,000. 
Perspective elevation, floor plans, sheet of details, 
etc. Messrs. Rosslter & Wright, New York, archi- 
tects. 

3. Handsome colored plate showing a summer cottage 
recently erected at Grand Point, Mich., from 
plans furnished by Munn & Co., New York. 
Floor plans, perspective view, sheet of details, 
etc. Cost complete $1,300. 

3. The Hackley Public Library Building at Muskegon, 

Mich. 

4. An attractive and economical church for a country 

village. Cost $5,000, perspective view and ground 
plan. 

5. A cottage at West Brooklyn, N. Y. Floor plans 

and photographic view. Estimated cost $3,500. 

6. Country house at Wayne, Pa. Cost complete 

$9,000. Perspective elevation and two floor plans. 

7. An attractive cottage in Buena Park, Chicago. 

Estimated cost $4,500. Photographic view and 
two floor plans. 

8. Residence at Graceland, Chicago. Estimated cost 

$4,000. Photographic view and two floor plans. 

9. Photographic view and two floor plans of a hand- 

some residence at Auburn Park, Chicage. Esti- 
mated cost $7,000. 

10. A picturesque example of a bungalow at Bellagio. 

Cost £900. R. A. Briggs, London, architect. Plans 
and elevation. 

11. Attractive country house at Naiberth Park, Pa. 

Cost complete $18,000. Two photographic views 
and floor plans. 

12. Miscellaneous contents : Some of the merits of the 

AliUHITECT AND BUILDERS EDITION Of the 

Scientific American. —How to catch contracts. 
— Improve your property. — The education of 
customers.— The Scientific American a help to 
builders.- Setting back houses in new streets.— 
Plumbers' materials. — "Adamant" wall plaster. 
— Inside window blinds, illustrated.- Employers' 
liability and accident insurance.— An- improved 
scroll saw, illustrated.- Embellishments of subur- 
ban station grounds.— Repeated building from the 
same plans.— Mortar colors for builders.— Build- 
ers' ornamental iron work. — Improved spring 
hinges, illustnited.— Improved two-speed boring 
machine, illustrated. — Oil and wax in painting.— 
Mineral wool in house construction, illustrated. 
The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
35 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine of Architec- 
ture, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The FullDess, RichnesB, Cheapnees, and Convenience 
of thiB wort bave won for it the Largest Cibculation 
of any Architectural publication in the world. Sold by 
all newsdealers. 

MUNN & CO., Publishbrb, 

361 Broadway, New York. 




HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attent'on will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inqiilrlen not answered m reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all. either by letter 
or in this department, each must take his turn. 

Special Written Iiiformailoii on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sclenilllc American SupplementR referred 
to may be had at the oftice. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

inineralii sent for examination should be distinctly 
marked or labeled. 



(3610) H. E. McC. asks how to tan calf 

skins thoroughly on both sides by the use of chemicals 
or otherwise, and produce the best results. A. You 
cannot learn how to tan calfskins well by any treatise 
or book. It is a technical trade requiring knowledge, 
experience and acquired skill. We sell a large, fully il- 
lustrated book, Davis on "Thnning," containing much 
information on the making of calfskins and other kinds 
of leather. Price $10 by mail, postage paid. 

(26U) W. H. D. asks : Would you kindly 

inform me through your paper what kind and size bat- 
tery to use on silver plating solution ? A. Use four or 
six cells of Bunsen battery. See Supplement, No. 310. 

(2612) A. M. F. asks : What is the whit- 
ish powder that adheres to rubber belting and uncol- 
ored rubber goods in general, when new, and what is 
its use in rubber making ? A. Talc or some equivalent 
used to prevent India rubber adhering to the moulds 
in which it is vulcanized. 

(2613) C. A. S. asks : What ingredients 

would you recommend for hardening and waterprofing 
mechanically ground wood pulp ? A. We would sug- 
gest a solution of shellac in wood alcohol. 

(2614) R. A. asks : 1. What causes the 

foliage to change color in the autumn ? Is it a chemical 
change ? A. It is a chemical change. 3. How many 
elements are there at present known? A. 67; but the 
number may be modified at any time from new investi- 
gations. 3. Is not the idea of sight without light erro- 
neous, that is, can a cat or any other animal see in the 
dark, and what makes their eyes appear luminous in 
apparent darkness ? A. There must be some light for 
sight to exist. A cat's eyes reflect light. In absolute 
darkness they are invisible. 4. What form of battery 
(and how constructed) is best for a small pocket battery 
used for running an incandescent electric light scarf 
pin ? A. Use a small storage battery, which is best 
bought. 5. What battery is best for doing small jobs 
of gold, silver and copper plating (two or three pints of 
solution), also for nickel plating? What are some of 
the best books on electro-metallurgy? A. Smee or 
Baniell batteries are good. See Supplement No. 310, 
We recommend Watt's "Electro-Deposition of Metals," 
$3.50. 6. What takes place when soldering (both hard 
and soft solder) f Is an alloy a mechanical or a chemi- 
cal combination ? A. .\n alloy is supposed to be fori^ed 
with the surface of the metal united. The exact status 
of an alloy is hard to fix. It probably partakes of both 
characters. 7. How can rubber (such as rubber bands, 
etc.), be united ? A. If unvulcanized, by simply cutting 
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and pressing together the fresh surfaces. Otherwise it 
cannot be satisfactorily done. 8. How can I get a price 
list of chemicals ? A. Address any wholesale drug 
house. 

(3615) G. A. asks : 1. What is the high- 
est altitude ever reached by a rarefied air balloon, and 
also a gas balloon ? A. Accurate data are not obtaina- 
ble for rarefied air balloons. In Coxwell and Glatsher's 
famous a cent, of September 5, 1863, with a gas balloon, 
the height of 37,000 feet was probably attained. This is 
the highest altitude ever reached. 2. Can you recom- 
mend me to some good articles on aerouaulics and bal- 
loon making ? A. We refer you to our Supplement, 
Nos. 726 and 249, and for an excellent illustrated ac- 
count of the history of ballooning to our Supplement, 
Nos. 738 and 739. 3. Is there any school on the Pacific 
coast where aeronautical engineering is taught ? A. No. 
4. Can you supply me with a book on the subject? A. 
We can supply May's Ballooning, $1. The book you 
mention in your letter is out of print. 

(2616) J. G. H. writes : 1. I want to 

make an electrophorus as mentioned in " Experimental 
Science." Instead using a vulcanite disk, I want to 
make one composed of resin, shellac, and Venetian tur- 
pentine. Please let me know the proportions, how to 
go about making it, also is there any danger of explo- 
sion from the turpentine ? A. Use 6 parts of resin, 4 of 
shellac, and 1 of Venice turpentine. Work at a low 
heat ; there will be some danger of fire. 3, What kind of 
battery is the most useful for one who wants to make 
different electrical experiments? A. Probably a plung- 
ing bichromate battery would suit your purpose. The 
bottle form commonly known as the Grenet battery is 
very convenient. 3. I have an old style phonograph 
for which I am unable to get any suitable tin foiW12 
square feet per pound). I have been to several foil 
manufacturers, but what they have is either too thin or 
too heavy. Can you tell me where I can get the right 
kind, also by what name is it known ? The last that I 
used is called '* sand blast foil," but it seems altogether 
too stiff. A. By going directly to the tinfoil manufac- 
turers you can get any grade of foil you want. Some of 
the dealers who call themselves manufacturers do not 
really make the article. 

(2617) Reader asks : In the simple elec- 
tric motor is it necessary to have the wire on the twelve 
coils wound even, provided all the coils have the same 
length ? If so, what is the reason ? A. It is advisable 
to wind the wire as compactly as possible, on account 
of making the space between the armature and field 
magnet as small as possible. A motor will operate with 
more or less efficiency, whether the wire is wound 
evenly or not. 

(2618) A. F. writes : Can you tell me if 

the piece of metal I sent you is the same as non-mag- 
netic watch movements are made of, and if all of said 
metal will draw steel filings, if left on a magnet for a 
few hours, as this sample does ? This is a piece of 
shield sold as non-magnetic, but it is attracted by the 
magnet. A. The metal you send is nothing but iron. 
As a magnetic shield it is the only serviceable metal. 
For non-magnetic work iron, on the other hand, must 
be rigorously excluded. The conditions in the two 
cases are exactly opposite. The metal best suited for a 
magnetic shield is the worst for non-magnetic move- 
ments, 

(2619) W. L. R. asks what to add to the 

ordinary starch paste to make it permanent. I make it 
of a little water and common gloss starch, for mount- 
ing pictures, but it dries in about eight days. A. You 
must keep it in a tightly closed vessel. If it did not 
dry, it would be useless. See Scientific American, 
October 11, 1890, page 227, and also November 1, 1890, 
page 281, for pastes. 

(2620) H. H. writes : 1. Will shaving 

cause pimples on the face of a young man in good 
health ? A. It should not. 2, What will cure the 
same? A. Wash with a solution of Rochelle salts ia 
water. 3. I find that bisulphate of mercury will make 
a silver-like polish on brass. Will this polish last ? A. 
It will'destroy the brass »nd will rapidly deteriorate. 
It should never be used. 

.(2621) P. M. asks what the musical 

artista use on their hands to make the sound when they 
play on musical glasses, tumblers partly filled with 
water. A. Powdered resin may be applied to thefinger 
tips to give a greater " bite " upon the glasses. 

(2622) C. H. R. asks : 1. In what num- 
ber of the Scientific American can I find a descrip- 
tion of the Stiletto? A. We refer you to the Scien- 
tific American of June 20, 1885, and of May 4, 1890. 
The latter article describes her as altered into a tor- 
pedo boat. 2. What is the rate of speed in miles at- 
tained by the speediest ocean steamers ? A. From 23 
to 35 miles an hour. 3. Would it be possible to attain 
same speed in a 50 or 60 foot boar, built on approved 
speed lines by using specially designed engines? A. 
Yes, but only by using very high power. 

(2623) B. R. B. writes : Will you inform 

me what is meant by dyeing on cotton mordanted as for 
the alizarine test? Would it not do to pass the cotton 
through a solution of alum to which soda ash has been 
added ? A. For an alizarine mordant on cotton use a 
bath of 24 parts alum and 6 parts gray tartar for 100 
parte of cotton. Boil for two hours, Pteep for twelve 
hours and dry for a day. With 8 parts alizarine, an 
equal weight of sumac, ^ part flavine and 2 parts chalk 
may be used. Add the alizarine last. Many other mor- 
dant formulas may be used. Your mordant would 
doubtless answer. We can supply excellent works on 
dyeing, such as Bird's "American Practical Dyer's 
Companion," price $10. 

(2624) R. C. asks : What would be the 
effect of using an alternating current dynamo in con- 
nection with a storage battery ? A. Practically no re- 
sult would be reached. An alternating current does 
produce certain electrolytic effects, but it would not an- 
swer for charging a storage battery. 

(2635) H. W. A. writes : I have a plas- 
ter cast, which from age and careless usage has be- 
come discolored. Is there any way in which it can be 
restored to its original whiteness? A. Only by paint- 
ingor calcimining. A thin wash of plaster of Paris 
and water might answer. 



(2626) M. T. aslis : 1. Can parchment 

paper be sized ? A. It can be sized, but the parchment- 
izing process renders it so impervious that sizing is not 
needed. 2. What is it used for ? A, It is used largely 
forcovering jars of pickles, bottles of liquids, etc., by 
stretching and tying over the corks. It can be bought 
of different qualities. 

(2627) J. H. M. asks : 1. Is there any 

freezing mixture that retains its coolness permanently? 
A. No. 2. What one retains its coolness longest ? A. 
Of ordinary substances, ice. 

(2628) C. H. M. asks : 1. What will dis- 
solve aniline coloror dye, besides alcohol ? A. Water 
dissolves most aniline colors. 2. Will you give me a 
reecipt for making black and colored inks ? A. For inks 
we refer you to our Supplement, No. 157. 3. A good 
mucilage. A, For mucilage use a solution of gum 
arable ia water flavored with a little oil of cloves. 

(2629) W. H. asks: What treatment is 

necessary to extract tannin from new oak vessels in 
order to prepare them for the storage of wine? A. The 
tannin can be extracted by solution in water, or can be 
precipitated by washing the barrels with a solution of 
1 poundjsulphate of iron and 3 pounds sulphuric acid, 
followed by thorough washing out with water. Or rinse 
out with 4 gallons water and 6 ounces sulphuric acid 
and wash thoroughly. 

(2630) H. S. B. asks if anything can be 

done to soften rubber mackintoshes, silk finish, when 
they have become stiff and hard. A. Probably nothing 
effectual. Try sponging with ammonia. 

(2631) W. E. S. asks for the ingredients 

and manner of making sticky^y paper. A. Sticky fly 
paper may be coated with one of the following mixtures: 
a. Resin 9 parts, rapeseed oil 4 parts. 6, Resin 8 parts, 
turpentine 4 parts, rapeseed oil 4 parts, honey J^ part. 
e. Resin 1 pound, molasses 3}4 ounces, linseed oil 3J^ 
ounces, boil until thick enough. 



TO INVENTORS. 

An experience of forty years, and the preparation ot 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
f oreiKU countries may be had on application, and persons 
contemplatinfT the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIKNTIPIO AMERICAN, 361 Broad- 
way, New York. 
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Adding and recording machine. D. E. Felt 

Adjustable pattern for draughting garments, M, 

Lennart 

A d vertising article, W. L. Force 

Air brake, <i. B. Williams 

Air eusliion, w. B. White 

Air, device for medicating, W. R. Macdonald 

Annunciator, C. W. Holtzer 

Anti-corrosive and anti-fouling compound, M. B. 

Dejonge 

Armature body, C. A. Lieb 

Armatures, winding dynamo. C. E. L. Brown 

Axe helve, H. Hall. Jr 

Axle for railway cars, divided, G. E. Chase 

Bag lock. B. Olden busch 

Bar. See Mowing machine finger bar. 

Baseball score curd. A. Hunter — 

Battery. See Galvanic battery. Secondary bat- 
tery. 

Battery connection, electric, H.J. Brewer 

Bearing surfaces, composition for, K. W. Hedges 
Bed and cabinet, combined folding, E. Skinner.... 

Bed, folding, H. W. Ladd 

Bed lounge, folding, F. E. Morris 

Belt, driving, C. £1. Douglas.. 

Bicycle, G. H. Chappell 

Bicycle seat attachment. R. S. Greenwood 

Bit. See Bridle bit. 

Blind, stop, T. T. Beebe ; 

Blind stop. V. G. Schreuk 

Block. See Car block. Meat block. Paving 

block. 

Blooms, manufacture of. Eynon& Seaman 

Blotter, H. S. Wait 

Blotting pad, T. T. Luscombe 

Boat or canoe chili r, T. H. Chubb 

Boiler. See Steam boiler. 

Bookbinding, A 0. Bausman 

Book holder. W. F. Hoiioway 

Book holder, toiding, W. h'. Hoiioway 

Bottle packing case, K. G. Cherbonnier 

Bottle stopper, H. B. Stewart 

Bottle stopper. lockinjj, W. w. (iuptill 

Bottle stopping apparatus. Haselhorst & Vogel.. . 
Bottling machine, W. ll..Jr.,& W. II. Foye,6r... 
Box. See Casting box. Waste box. 

Box fastener, R. W. Gillespie 

Box strap, S. O. Cary 441.227, 

Box straps, making coiled metal, S. C. Cary 

Box straps, method of and machine for making 

metal. S. C. Cary 

Box straps, reel for metal. S. O. Cary 

Bracket. See Extension brsicket. 

Brake. See Air brake. Insulated brake. Safety 

brake. Sled brake. 
Brake heads to brake beams, device for securing, 

H. B. Robischung 

Brick kiln. J. C. Anderson 

Bridge, suspension, G. W. & F. P Stedman 

Bridle bit. O. H. & W. A. Orendorff 

Broom head, S. H. Williams 

Brush or broom support, J. A. Volz 

Buckle. J. M. Gnilbert 

Buckle, suspender. G. (7ook 

Buildings, conductor for fiat roofed, C. Fluor 

Bung and bush. H. J. Jones 

Burner. See Gas stove burner. Lamp or oil 

burner. 

Button, separable, A. Eisen 

Cable grip, traction. W. Phenix 

Calendar, H. S. Prentiss 

Candle holtler, T. Wohlmuth .. 

Cane mill. Sanders & Buchanan 

Car, H. W. Libbey 

Car block. A. Deets 

Car coupling. J. A. Alexander 

Car coupling. G. Hardy 

Car coupling. W. P. Lamp 

Car coupling. D. P". MacCarthy 

Car coupling, C. S. McMillen 

Car coupling, E. Mohn 

Car coupling, Phelps & Lucas 

Car coupling, Watson & Mileham 

Car coupling. H. A. Winternight 

Car. heater, railway, W. C. Baker 

Car, railway, M. Ohlson , 

Car, sleeping, J. P. Hindman ' 

Car starter, "V. H. Forbes 

Car wheel W Hailes 

Car>, beating apparatus tor i-aiiwajrVii. A. Leland 



441,233 

4il.8f!9 
441,149 
441.526 
441.-«9 
44I,6T;1 
441,304 

441,291 
441.246 
441,:i91 
441.40') 
441.0.? 
441,439 

441.415 



441.130 
441..Wi 
441,590 
441,afi9 
441,251 
441,369 
441,(i2r 
441.4S5 

441,464 
441,587 



441 4T4 
441,516 
441,4H8 
441,534 

441,275 
441,.5fil 
441,500 
441.228 
441.448 
441,210 
M],»i 
441,477 

441.548 
441.:ffi3 
441,355 

441,354 
441,856 



441,1S5 
441,2:2 
44l..i9S 
441.!i(l5 
441.271 
4)1.2611 
441.618 
441.2^5 
441.234 
441.418 



441,294 
441,377 
441.443 
441.625 
441.608 
441,178 
441,539 
441.387 
441,410 
441.494 
441.499 
441.189 
441.184 
441.580 
441,267 
441.b24 
441.273 
441,629 
441,658 
441.401 
441.241 
Ml,497 



Cars, operatinje electric brakes for electrically 

propelled, W.M. SchlesinBter 

Cars, parcel carrier for street, J. S. Hanerty 

Cars, trolley for electric railway, N. C. Bassett — 

Cart, road, M. J. Kourk 

Cart, road. T. S. Watrous 441,845, 

Cartridge loading machine, E. A. Franklin 

Case, tiee Bottle packing case. 

Cash register. H. .'^ - llerr 

Casket handle. J. U. Fletcher 

Casters or wheels to scales or other articles, 

qaeans for attaching, J. A. Mead 

Casting box, stereotype. T. A. Thorsen 

Chain hook. R. M. Johnson 

Chair. See Boat or canoe chair. FoldiDK chair. 

Chimney. A. H. Ristedt 

Chimney cowl. Gira & Asterlin 

Churn. S. D. Palmer 

Churn closure, M. N. Castleman 

Cigar boxes, moisture partition for, F, G, Heydt*. 
Clamp. See Dynamo brush ijlamp. 

Claw, S. Montgomery 

Clip. See Tug clip. 
Closet. See Water closet. 

Cloth cutting machine. P. Howe 

Clothes drier, h\ E. Garner 

Clothes drier, W. Holt 

Clothes line support, safety, Clayton & Brled 

Clutch and shaft cut-off, combined friction, L. S. 

Pf outs 

Cock, gas, L. Ott 

Comb. See Curry comb. 

Combination lock. H. Brown 

Commutators, wire joint for, W. E. Harrington... 

Composmg stick, w. B. Fish 

Concrete mixing machine, W. H. Hotchklns 

Coop, chicken, J. A. Barkelew 

Copying books, press plate for, H. M. Underwood 

Cork extractor. J. Kline 

Cork extractor, B. Tormey 

Cork screws, machine for making, W. R. Ctough.. 

Cotton Kin rib, C. G. Washburn 

Coupling. See Car coupling. Shaft coupling. 

Thill coupling. 

Crate head. R. J. Patterson 

Crimping machine, C. J. Colling 

Crocheting machine. J. M. Merrow 

Cuff holder, J. B. G. McMurray 

Cultivator, J. Mallon 

Cultivator, R. Simpson 

Cultivator, tongueless. J. M. Long 

Cultivator, wheel, D. F. Hunt 

Cup. See Oil cup. 

Curry comb, A. P. Clements 

Curry comb. J. Du Shane 

Curtain fixture, D. T. Graham 

Cushion. See Air cushion. 

Cutter. See Tube cntter. Tube and pipe cutter. 

Wire cutter. 

Damper regulator, J. M. Snyder 

Dehorning shears. W. A. Farmer 

Die and die stock. S. Tldeman 

Door check, J. Bardsley 

Door check, J. M. May 

Door spring, I. R. Gilbert 

Drawer check, C. T. Kenney 

I>rier. See Clothes drier, ijumber drier. 

Drill support, F. SchofT 

Drilling machine, portable, J. G. Downie 

Drinks, apparatus for supplying hot and cold, J. 

V. D. Coon etal 

Dust collector. G. A. & J. P. Culver 

Dyeing apparatus, J. F. Wilmot.. 

Dynamo brush clamp. T. Reese. Jr 

Eaves trough clamp, M. F. Mahin 

Egg tray, B. F. Whit taker 

Ifilectric currents, device for transforming and 

controlling, o. A. Enholm ... 

Electric lights, means for hanging, T. J. Iiynch. . 
Electric wire suspending device, W. B. Marks 

et al 

Electrical call, lighting, and alarm system, C. A. 

Hale 

Electrical switch. G. Schultz 

Elevator apparatus. E. B. Coxe 

Elevator signaling apparatus, R. P. Garsed 

Embossing machine, Valiant & Dancel 

Emery grinding machines, journal bearing for, G. 

G. Crowell 

Enamel, manufacture of translucent, 3. Valere. . 

End gate. Miller & Rowe 

Engine. See Gas engine. Pumping engine. 

Steam engine. 
Engine Indicators, device for operating steam, J. 

D. Da vies 

Envelope, stamp, and finger molstener, A. Bush- 



441.830 
44I,3(K) 
441,123 
441.444 
441.346 
441.616 

441.161 
441,148 

441,4.33 
441,340 
441,490 

441,50(1 
441,2.16 
441.441 
441.611 
441.657 

441,316 



441,243 
441,481 
441.562 
441,535 

441.254 
441.190 

441,610 
441,487 
441,475 
441,.'>63 
441,120 
441.2m 
441.422 
441.1)04 
441,137 
441,344 



441,326 
441,399 
441,315 
441.577 
441„m 
441, .382 
441.179 
441.414 

441,136 
441,472 
4tl,5.o0 



441,591 
441,146 
441,61H 
441,274 
441,314 
441.547 
441,308 

441,509 
441,540 

441,628 
441,140 
441.528 
441,2.56 
441.429 
441.459 

441,542 
441.248 

441,312 

441,157 
441.588 
441.2ti8 
441,1.50 
441,263 

441,139 
441,514 
441,575 



441,142 



Evaporating apparatus, liquid, J. A. Morrell. 

441.318, 441,390, 

Evaporating liquids, J. A. Morrell 

Extension bracket, L. R. Scbmathausen 

Extractor. See Cork extractor. 

Fanning mill, automatic, G. J. Schlosser 

Farm gate, D. Walker 

Feed water, heating, G. H. Burpee 

Fence, J. h . Fulkerson 

Fence, E. L. Hammond 

b'enclng, machine for making barbed wire, A. E. 
Gorse 

Fermenting tank wine strainer, J. C. Jones 

Fertilizer distributer, automatic, G, H. Hath- 
away 

File, package holder and binder, combined, W. 
H.Woodward 

Filter, rain water, C. A. BartlltT 

Filters, chemical feeder for, B. H. Coffey 

Finger ring, H. IjChr 

Fire extinguisher for railway car^stoves. auto- 
matic, J. A. Gulnn 

Flreprooflng comnound. H, W. Johns 

Pish scaler, A. W. Kavel 

Pishing float. T. StahK 

Fishing rod support for boats, H. J. Welch 

Pishing rods, reel seat for. S, M. Boone 

Flour mills, feeder for, J. E. Welch 

Fluid meter, C. N. Dutton 

Ii'lv trap for screen doors, W. A. Cox 

Folding chair. J. W. Bo wen 

Frame. See Quilting frame. 

Furnace. See Smoke consuming furnace. 

Furnace for heating purposes, A. Jahant 

Gause. See Threshold gauge. 

Galvanclc battery, O. A. Enholm 

Gambrel stick. W. H. Walker 

Game. D. Haas 

Game apparatus, J. S. Foster 

Gas burners, making Incandescing elements for, 
C. B. Harris 

Gas engine, E. Quack 

Gas lighter, automatic electric, L. S. White 

Gas stove burner, W. L. Cort 

Gate. See End gate. Farm gate. Railway cross- 
ing gate. 

Gate, J. C. Crawford 

Gate, S. Smalley 

Gate, W. Van Noptrand 

Gear wheel. L. Atwood 

Grain binder. H. Stotfel 

Grate, C. S. Keith 

Guard. See Mustache guard. Rein guard. 

Guitar, A. Le PInnyeon 

Gun. breech-loading. M. Bye 

Gun. magazine, J. M. & M. S. Browning 

Gun, spring, G. W. Seebach 

Hammock supporting structure, J. Sale 

Handle. See Casket handle. 

Hanger. See Uaves trough hanger. Pipe 
hanger. 

Harness attachment. K. C. Kimball 

Harness pad. E. Oelkuck 

Harrow, J. T, Grant 

Harrow, C. 1m Dow 

Harvester, grain binding. J. Keller 

Harvesters, binding attachment for, J. G. Gilmer 

Hay rake, horse, B. W. Harmer 

Head shade or hat. folding. R. Ray 

Heater. See Car heater. Tire heater. Water 
heater. 

Heater and ventilator, combined, W. R. Mac- 
donald - 

Heel burnishing machine. G. W. Ceperley 

Heel nailing machine. W. S. Jones 

Hitching device, C. I.asman, Jr 

Hog hoisting machine. D. (;. Mahoney 

Holder. See Book bolder. Candle holder, 
holder. Napkin holder. 



Paper holder. 
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441,321 
441.319 
441.613 

441,3,31 
441.518 
t41.392 
441,646 
441,362 

441,237 
441,419 

441,554 

441.607 
441.121 
441,284 
441.425 

441.156 
441,164 
441.244 
441,447 
441,207 
441,126 
441.623 
441.614 
441,287 
441,466 



441,667 

441,403 
441,517 
441,619 
441,405 

441.6.33 
441,682 
441,458 
441,537 



441,469 
441.336 
441,342 
441,460 
441,599 
441.307 

441,310 
441,395 
441.390 
441.512 

Hhsm 



441.493 
441,253 
441.164 
44],.i67 
441.168 
441.297 
441,6K 
441,380 



441,674 
441,398 
441,420 
441.175 
441,311 



holder. Shade holder. Tool holder. Twine 

holder. 
Hook. See Chain hook. Picture hook. Trip 

hook. 

Horse blanket fastener, W. R. Magraw 

Horse detacher, H. Berg 

House. See Smoke and dry house. 
Hydrocarbon oils, apparatus for burning, S. T. J. 

Bray 

Ice pick, A. B. Schofield 

Indicator. See Speed indicator. 

Insecticide, F. Jones 

Insulated brake, M. Wheless 

Ironing machine. Nelson & Kreater 

Jewelry, II. Lebr 

Joint. See Pipe joint. 

Kettle, P. W. Judd 

Kiln. 8ee Brick kiln. Lumber drying kiln. 
Knitted fabrics, machine for cutting, N. H. 

Bruce 

Knitting machine burr, ,T. 9. Crane 

IjftbeliDg macbine, can, J, U. Van Meter 



441.249 
441,125 



441.467 
441,.3.i3 

441.306 
441.215 
441.373 
441,496 

441,421 



441,532 
441,612 
441,341 



Ijadders or Hre escapes, step for ships', D. H. 

Rivers 

Ijamp, are, O. A. Enholm 

ijamp for burning heavy hydrocarbon oils, F. M. 

Sims 

Lamp, Incandescent electric, A. Bornholdt 

Lamp or oil burner. C. E. Bell 

Lamp standard, B. I,. Bryant 

Ijamps, manufacture of incandescent electric, A. 

Bornholdt 

Lamps, suspension device for, E. L. Bryant 

Lantern, K. Dletz 

Lantern, signal, W. R. Musser 

Lantern, signal. G. J. A. Zimraer 

Lantern, signaling, J. W. 11 ay ward 

Lantern, tubular, L. F. Betts (r) 

I,antern, tubular. W. C. Winfield 

Ijcather washer, T. Glcgras 

Lens grinding machine, R. B. H. Leighton 

Liquid sprinkling and cooling apparatus. J. J. De 

liinder 

Liquids, concentrating and evaporating, J. A. 

Morrell 

Lock. See Bag lock. Combination lock. Nut 

lock. 

Lock, J. Swihart 

Ijoconjotive, dummy. II. A. Ramsay 

Ijocomotive. water. G. H. Pond 

Loom Jacquitrd mechanism, H. Hardwlck 

'.ouHi shedding mechanism, E. Wright 

Loom shuttle, A. D. Emery 

Loom. lerry, T. Holt 

Lubricator, J. L. Grandison 

Lumber drier, U. E. Brumbaugh 

Lumber drying kiln. M. W. Ryan 

Mason's guiding and gauging implement, J. I. 

Kelley 

Matrix making machine. M. Howard 

Measure, grai n, M. A . Harmless 

Meat block, W. W. Willson 

Mechanical movement, O, Tyberg 

.yietal boring machine, A. Tatem 

Metal, manufacturing carburlzed. Lash & John- 
son 

Metal plates or sheets, uniting, J. C. Bayles 

Metal sawing machine, W. Steers 

Meter. See Fluid meter. 

Mill. See Cane mill. Fanning mill. Rod mill. 

M irror, N. R. Streeter 

Motive power, apparatus with feathering blades 

for obtaining. H. a vet 

Motor. See Wave motor power. 

Motor. H. D. Deschler 

Mowing machine finger bar. A. B. Smith 

.Mowing machines, tilting device for. G.-H. Bart- 

lett 

Mustache guard. I. Q. Gross 

Nail driving machine. Gooding & Ladd 

Napkin holder. J. E. Church 

Necktie fastener. J. M. Gnilbert 

Non-conducting covering, H. W. Johns 

Non-conducting sheet or mass, H. W. Johns 

Nut lock. L. II. Redfleld 

Nut lock, W. M. Wotton 

obstetrical forceps, A. B. Lyman 

Odometer. A. Wareham ... 

Oil cup, J.N. Patton 

Ore. reducing. J. Johnson 

Organ, reed. G. W. Scribner 

Organ stop action, A. S. Rand 

Organ stop action, combination. C. C. Mitchell 

Oyster tones, apparatus for operating, E. H. Pratt 

Packing, piston rod, F. D. Toucey 

Pad. See Blotting pad. Harness pad. 

Pail support, milk. G. E Le Clair 

Pails, suspending device for. G. C. Muessel 

Paint, anti-fouling, M. E, Dejonge 441,290, 

Paper holder and cutter, rol I, G. Rein 

Paper holder and cutter, roll. W. H. Tivy 

Paper, package of toilet. O. H. Hicks 

Paper safe, toilet, E. L. Moodie 

Parchmentized fiber waste, treatir g, J. W. 

Barnes 

Pattern. See Adjustable pattern. 

Paving block. A. B. Schofield 

Pencil tip and sharpener, combined. A. Trego 

Pepsin, making vegetable. V. Marcano 

Peptones, making, V. Marcano 

Peptonized meat, making. V. Marcano 

Perforating characters, machine for, E. C. Phil- 
lips ... 

Phonograph cylinders, machine for paring and 

pollshlni'. G. A. Beach 

Phonographs, stop and start device for, Goodwin 

& Burnett 

Photographic apparatus, flash light. W. H. Har- 

Plano, W^Uir\''.'.'.\"y\\^y^'.]'.'.'.'.V.'.'.'.'.\'.'.'.'.'.'.'.'.'.'.'. 

Piano action. C. H. Clemons 

Pianoforte straining pin. H. B. Nickerson 

Picture hook. J. M. Segur 

Piles, protecting and preserving, F. Rives 

Pin. See Pianoforte straining pin. 

Pipe. See Stove pipe. 

Pipe hanger, rain water, M. F. Mahln 

Pipe joint, A. Wilbur 

Pipe skelps, tang.for, J. Simpson 

Pipe threading device. J. C. Williams 

Pipe wrench, W. E. Murbarger 

Pipes, hub or coupling for ventilating, A. F. Cur- 
tln 

Planer and shaper. F. I. Getty 

Planter and fertilizer distributer, seed, N. F. 
Yorke 

Planter, cotton, 1. Bartley 

Plow, F. Freck 

Plow, J. D. Marley 

Plows, cultivator attachment for double shovel, 
R.D.Snyder 

Plumber's tool, M. E. Worden ... 

Pokers or other Implements, handle for, G. W. 
Warner 

Pole tip, vehicle, G. W. Campbell 

Power. See Motive power. Water power. 

Press. See Printing press. 

Printing machine delivery apparatus, S. D. 
Tucker 

Print if g machine, dial. E. S. Bradford . . 

Printing machines, cutting and winding mechan- 
ism for. J. C Ford 

Printing machines, ink fount roller mechanism 
f or. S. W h it loc k 

Printing press, J. L. Cox 

Printing presses, brake and locking device for 
cylinder, J. Melnschock 

Printing presses, throw-off mechanism for, G. C. 
James 

Pulley. J. Uidder 

Pump attachment. W. W. Horr 

Pump, centrifugal, P. Nezeraux 

Pumb. double force, A. B. Eby 

Pumping engine, compound, F. Moore 441,186, 

Pumping engine, compound, G. Westlnghouse, Jr. 

Pump valve. T. A. Swann 

Pyrometer, Hensley & Grindley 

Quilting frame, M. Whiles 

Railway appliance, E. D. GrafiF 441,483, 

Railway conduit, electric, N. Seibert 

Railway conduit, electric, S. E. Wheatley 

Railway conduit, electric. M. Wheless 

Railway crossing gate. Blethen & Alexander 

Railway cut-out, electric, M. Wheless 

Railway, electric. H. w. Libbey 441,571, 

Rallw ay rails, device for preventing the spread- 
in g of , C. B. 1 i utch in s 

Railway signal. J. H. McCartney 

Railway sleeper and rail fastener, M. A. Glynn.... 

Railway switch and means for operating the 
same, F. C. Cash 

Railway switch and signal operating mechanism, 
combined, 1. Randolph 

Railway switch, automatic, C. Saussy 

Railway switch signal. R. T. Bowne 

Railway switches, detector appliance for, I. 
Randolph 

Railway system, electric street, M. Wheless, 

441,210. 

Railway system, electric, M. Wheless, 

441,216, 441,217, 

Rail way tie, S. Vanstone 

Railways, auxiliary contact for electric, M. Whe- 
less 

Railways, cable winding mechanism for cable, J. 
Walker 

Railways, contact trolley for electric, N. C.Bas- 
se tt 

Railways, electro-magnetic switch for electric, 
M. Wheless 

Railways, removable roller support for cable, J. 
Walker 

Railways, step box frame for cable, J. Walker 

Railways, trolley for underground electric, S, E. 
Wheatley 

Rake. See Hay rake. 

Refrigerating or freezing syatem. J. Erny et al 

Register. See Cash register. 

Kegiiiator. See Damper regulator. Windmill 
regulator. 

Rein guard for vehicle thills. A. E. Choquette 

Rein support, P. C. Welsh 

Resins, hardening, A. Kissel 

Rheostat. .1. Dnyie ; 

Rifle and shot gun. combined, C, C. Brooks 

Ring See Pinger ring. 

Rivet making machine, F. Danks 

Rivet, setting machine. M. N. Bray 6t(U 

Rock drills, coupling for, A. Campbell 

Rodmill. I. A. Kilmer 



441.585 
44I..543 

441.446 
441.128 
441.465 
441,393 

441,127 
4tl.3v4 
441.3.58 
441.323 
441.348 
411,555 
11.127 
441.629 
441.4116 
441.670 

441.365 

441,371 



441,602 
441,583 
441,327 
441,486 
441.626 
441,296 
441.303 
441.407 
441.278 
441,196 

441.492 
441.5114 
441..102 
441.627 
441.2(iO 
441.204 

441.174 
441.276 
441,597 



441,143 

441,337 

441,463 
441.156 
441,482 
441.282 
441.617 
441,166 
441.163 
441.194 
441,224 
441.427 
441,520 
441.376 
441.166 
441 589 
441.3'i8 
441.370 
441.192 
441,452 

441,424 
441.187 
441,2112 
441.3H1 
4413a3 
441.162 
441.620 

441,462 

441.382 
441.384 
441.182 
441.180 
441,181 

441,581 

411609 

441,361 

44M58 
441,.559 
441,243 
44I,4:<8 
441,511 
441.584 



441.428 
441,525 
441,VOi 
441,223 
441,188 

441.289 . 
411,152 

441,386 
441.349 
441.478 
441.313 

441..^92 
441,347 

441.343 
441,352 



441,4.53 
441,129 

441,476 

441,270 
441,138 

441,.5I14 

441..56S 
441.170 
441,489 
441.252 
441.402 
441 .186 
44^,20■.^ 
441,339 
441.483 
441,222 
441,484 
441,258 
441,221 
441,212 
441,226 
441,214 
441,572 

441,416 

441,;«4 
441,549 

441,397 

441,378 
441,586 
441,361 

441,379 

441,211 

441.219 
441,385 

441,213 

441.457 

441,122 

441,218 

441,456 
441,465 

441.220 

441,544 



441.134 

441,208 
441,366 
441.293 
441.:«9 

441.229 
441.388 
441,279 
441,171 
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Roll bavine removable Journals, J. Kidder 441.169 

Rubber poodB, maDufacturiDt;. G. G. Mandlebere 

etca 441,501to 441,503 

Safety brake, J. Goodfellow 441.298 

Sash fastener. H. B. Hebert 441,159 

Sash holder. G. H. SpriuR 441,5!« 

Scouring macnine, Tymeson & Ducros 441,205 

Screw machines, stock feeding device|for, J. Hart- 

Dess. . 441,411 

Secondary battery, G. K. Hatch 441,413 

Separating macbine, O. M. Morse 441,372 

Separator bowls, making, C. G. P. de Laval 4 Jl,3*;8 

Shade holder, window. A. C. Spicer 441,594, 441.595 

Shaft coupling. ti\ Shaw 441,445 

Shaft, crank, M. A.Greeo 441,551 

Shears. See Dehorning shears. 

Ship, A.J. Purdy. 44U93 

Ship's log. self -registering. J. O'Neil 441,578 

Shirt neck marking machine, N. H. Bruce 441.531 

Shoe flies, machine for cutting out, G. Valiant.... 441,262 

Shoe upper, V. K.Lake 441.173 

Shooting gallery, coin operated, A. M. Coyle 441,613 

Shutter worker. A. H.Dodd 441,471 

Signal. See Railway signal. Railway switch sig- 
nal. 

Siphon closet bowl. H. C. Weeden 441.268 

Sled brake, C. E. Jones 441,167 

Sleigh bob. H.J. Simon 441,:00 

Slicer, M. J. Page 441,440 

Smoke and dry house for meats, N. Murphy 441,570 

Smoke consuming furnace and ventilator. L. J. 

Trecy 441,605 

Snow from railways and tramways, machine for 

removing, C. & W. Paulitschky 441.442 

Solutions and extractine solids therefrom, appara- 

tns for concentrating, J. A. Morrell... 441,^21 

Solutions, concentrating, J. A. Morrell 411,317 

Speed changing mechanism, G. H. Cbappell 441,281 

Speed indicator for vehicles. F. N. Scofield 441.334 

Spinnine spindle support, W. F. Draper 441.144 

Spokes, preparing, C. W. Cotton 441,386 

Spring. See Door spring. Vehicle spring. 

Stamp, time, J. D. Mallonee 441.430 

Stand. See Switch stand. 

Steam boiler, upri&rht tubular, M. Carman 441,280 

Steam engine, C. O. Heggem 441,160 

Steam engine. A. Ij. Ide 441.364 

Steam engine, h. A. Le Mieuz 441.177 

Stone polishing wheel, H. W. Whiteomb 441,524 

Stopper. See Bottle stopper. 

Stove. W. T. Finney 441,147 

Stovepipe. C.J. Stuart 441,450 

Stove pipe elbow macbine, A. J. & A. IJndemann, 441,426 
Strap. See Box strap. 

Sulky, S.L. & H. H. Fuller. 441,480 

Supporter. See Thill supporter. 

Suspenders, J. Katzenbertf. ... 441,491 

Switch. See Ulectrtcal switch. Railway switch. 

Switch sUnd, A. A. Strom ... 441,601 

Syringe, W. W. Guptlll : 441,238, 441,239 

Telephone. F.Ij. Capps 441,396 

Telpherage system, J. E.Maynadier. 441,2.50 

Thermometer, oven. M. T. Greenleaf 441,299 

Thermostat, electrical, C. H. Shaffer 441,622 

Thill coupling, Buscb & Johnston 441,131 

Thill coupling, li. D. Haskell, Jr 441.412 

Thill supporter. L. T. Bow 441,;i'J0 

Threshold gauee, A. Watson.. 441,5'^2 

Tie. See Railway tie. 

Tire, elastic wheel, G. T. Warwick 441.521 

Tire heater, S. Mansfleld 441,431 

Tongs, vise pipe, J. Ellis 441,145 

Tone, support, C. D. Harrah 441,363 

Tool holder, edge, A. W. Newcom'o 441,325 

Tooth.artiflcial, F. T. Van Woert 441.2a5 

Toy. H, Chambers 441,468 

Toy registering savings bank, U, M. Hamrick 441,501 

Trap. See Ply trap. 

Trip hook, J. H. Pritchard 441,255 

Trowel. W. B. Cleves 441,135 

Truck, warehouse. K.S.Ward. 441,206 

Truck, weiehing.H. W.Thurston 441,451 

Tube and pipe cutter, header, and expander, J. 

Hyland 441,566 

Tube cutter. Fry & Zink 441,479 

Tubing, apparatus for making metal, Norton & 

A dcock 441.374 

Tubing, making metal, Norton & Adcock 441,375 

Tuecllp, hame, A. F. Duvall. 441.473 

Tug, shaft. P. Schlomer 441,329 

Twine holder, A. Vileyn 441,454 

Type writing machine. D. K. Felt 441.232 

Type writing machine, J. W. Schuckers 441,197, 441,257 

Typewriting machine, Schuckers & Rehfuss 441,198 

Typographing stenciling material, W.G. Fuerth.. 441,235 

Valve, engineer's air brake, R. B. Marshall 441,432 

Valve gear, cut ofl, I. F. Thompson (r) 11,128 

Valve, slide. G. Duvinaee 441.E41 

Valve, steam engine, L. A. Le Mieuz 441,176 

Valve stems, lock wheel f or, M. D. Crowell 441.357 

Vehicle. S. Garwood 441,151 

Vehicle, electrically propelled, R. M. Hunter 

441,305, 441,565 

Vehicle spring. A.Conner 441,400 

Vehicle, two wheeled, H. H. Lockwood 441,247 

Velocipede, B. B. Hardy 441.409 

Velocipede, T. B. Jeffery 441,417 

Velocipede, ice. Flickinger & Wiett 441,545 

Velvet skirt binding. H.C. F.Koch 441,423 

Vending apparatus, liquid. F.J. Fairchild 441,615 

Vending machine, G. B. Cornel 1 441,536 

Vending machine, P. L. Sylvester 441,259 

Vessel and pump, combined, W. C. Winfleld 441,530 

Vessel for steam propulsion, navigable, T. L. Stur- 

tevant 441.202 

Vessel, navigable, T.L. Sturtevant 441,203 

Vessels, apparatus for and method of registering 
and indicating the course and position of ma- 
rine, J. O'Neil 441,579 

Wagon, spring board. J. K. P. Pine 441,191 

Wagon, sugar, G. Van Wagenen 441.264 

Wagons, stop block for, J. W. Carter 441,533 

Wall paper, macbine for unwinding and trimming, 

Sheperd & Meyer 441,335 

Washer. See Leather washer. 

Washing machine. H. S. Tremble 441,606 

Washing machine. D. D. Weisell 441,523 

Wastebox, J.H. Dalton 441,141 

Watch bow fastener. K. Klahn 441,172 

Watch bow fastener, C. F. Morrill 441,434 

Watch case pendant. C. F. Morfill. . 441.322, 441,435, 441.436 
Watch cases, macbine for decorating. B. Leach.. 441.495 

Watch fastener. J. A. Vansickl© 441,515 

Watch.stop, T. J. Wrangham 441,608 

Water closet, S. 8. Ferguson 441.360 

Water beater, submerged, J. P. Stabler 441.338 

Water power, A. C. Mather ■ 441,183 

Wave power motor, E. D. Stodder 441.449 

Weaving double weight goods, A. D. Emery 441,230 

Weaving two-ply figured fabrics. A, D. Emery 441,231 

Weiehing machine, automatic grain. W. T. Black 441,225 

Weir, M. D. Czvetkovics 441,470 

Welding and metal working, electric, M. W. 

Dewey 441.401 

Weldmg apparatus. J. C. Bayles 441,277 

Wheel. See Car wheel. Gear wheel. Stone pol- 
ishing wheel. 

Windmill, J. R. Godshall 441,153 

Windmill, A. Wallace 441,519 

Windmill, horizontal, M. W. Schumacher 441,510 

Windmill regulator, S. S.Gibson 441,296 

Wire cutter, A. Kraeuter 441,309 

Wire netting machine. H. B. Morris 441,437 

Wrench, See Pipe wrench. 

Wrebch, W. T. & W. T. Kosinski 441245 

Wrench, S. D. Sharabarger 441,199 

Yoke, neck, Davis & Lewis 441,538 

Yoke,qeck. L, M. Snyder 441,593 
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DESIGNS. 

Album case, W. Bergner 20,347 

Chenille fabric. W.T.Smith 20,351. 20,352 

Knurl,H. F.Cook 20,348, 30.349 

Photographic card board, B. Shepperd S0,:(50 

TRADE MARKa 

Antiseptic, C.J. Rademaker.'. 18.650 

Bromine water and lithia water. Bowden Litbia 

Springs Co 18,646 

Medical compounds for antithermic, antirheu- 
matic, and antiseptic uses, F. Von Heyden 18,647 

Medicinal tonics, S. Peters 18,^1 

Petroleum, refined, M. W. F. Gleisner 18;65.3 

Soap. Cotton Oil Product Company 18,649 

Soap, laundry. Shaker Soap Company 18.655 

Teas. Lievre, Fricke & Co 18,654 

Velvet, cotton, R. F.Shaen 18.648 

Yeast, compressed, A. Woolner, Jr 18,652 



A printed copy ot the specification and drawing of 
any patent in the foregoing list, or any patent in print. 
Issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and num- 
ber of the patent desired, and remit to Munn & Co., 361 
Broadway, New York.' 

ranadinn Parents may now be obtained by the 
Inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of |4U 
each. If complicated the cost will be a little more. For 
fall instractions address &lunn & Co., 361 Broadway, 
New York. Other toreign patents may also be obtained. 



Inside Page* ench Ineertion - ■ 
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- 75 cents a line. 

- Si. 00 a line. 



The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Bngravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



USE ADAMANT WALL PLASTER 

It is Hard, Deniiet and Ad* 
hesive. Does not check ot crack. 
It is impervious to wind, water, 
and disease germs. It dries in a 
few hours. It can be applied in 
any kind of weather. It is in gen- 
eral use. Licenses t^ranted for the 
mixing.usine, and selling. 

Address ADAMANT MFG. CO. 

309 E. lienesee !>t., 

Syracuse. N. V* 




Patent Foot Power Machinery 

Complete Outfits. ~ 

Wood or M etal workers without steam 
power, can successfully compete with 
the large shops, by using our New 
LABOR SAVING Machinery, 
latest and most improved for practical 
shop use, also for Industrial Schools, 
Home Training, etc. Catalogue free, 

Seneca Falls Mfg. Co. 

695 Water Street, Seneca l^^lls, N, Y. 




STEREOTYPING; THE PLASTER AND 

Paper Processes.— Composition arid preparation of the 
mould, the best alloys of metal and proper degree of 
heat, trimming and mending the plate, etc. A minute 
description of both processes, with numerous illustra- 
tions. A paper of great interest to every printer. By 
Thomas Bolas. K.C.S., F.l.C Scientific American 
Supplements, 773 and 774. 10 cents each. 



The Sebastian-May Co. 

Improved Screw Cutting 

Foot&T AmTTT7C' 

Drill Presses, Chucfes, Drills, Does, 
and Machinists' and Amateurs' 
Outfits. Lathes on trial. Cata- 
logues mailed on application. 
165 to 167 Highland Ave., 
8IDNEV, OHIO. 





EDISON LAMPS 



For Batteries or Dynamos. 

})S to 36 Candle Power. 3 to 40 Volts. 

We will send free, Catalogne E, 
vbicb gives prices and description of 
lamps, together with directions 

How to Make a Cheap Battery 
to operate them. 

EDISON LAMP CO., 

HARBISON, N. J. 




Pimcbing Presses 

MESMIDOTHEBTDlllS' 



MiddUfawn, Cona* 

Branch Office and Factory, 203 205 & :i07 Center St^ 




THE MODERN ICE YACHT. — BY 

Geo. W. Polk. Anew and valuahle paper, containing 
full practical directions and specifications for ttie con- 
struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained In Scien- 
tific AMERICAN SUPPLEMENT. NO. 6'J4. PrlCe 10 

cents. To be had at this office and of all newsdealers. 



Starrett's Universal Bevel Protractor 

■Weighs 6 ounces. Blade 
7 in. by U in. Stock 4 in. 
long. Price $5.00. 
Surface Gauges, Combina- 
tion Squares, Fay's Patent 
Spring Dividers, Spring 
Calipers, Screw Pitch Gauges, Steel 
Bules, and full line of Fine Tools. 

^P~ Send 2-cent stamp for full list. 
L. S. STARRETT, ATHOL, MASS. 

MANOTACTUBEROP FINE TOOLS, 





ETERX rSEB OF UlCHINEBI 

SHOULD LEAKN 

Howto Use Loose Pulleys. 

■Useful intormation on this sub- 
ject is given in our *' Catalogue 
Ko.56." Sentfreetoanyaddress. 

VAN DUZEN & TIFT, Cincinnati, OHio. 

- — - MKNTION THIS PAPKB. — — 



POP SAFETY VALVE 

jto^-^,WATER RELIEF VALVE 
^olflMPROVED STEAM GAGE 

STEAM ENGINE INDIOATOR 

Slnffle Hell Chime WhiaCle, and all Instruments 
used In connection with Steam, Air and Water. 

Sole Agents for Clark's Linen Fire Hose. 

NEW YORK. • LONDON. 

CROSBY STEAM GAGE & VALVE CO. !i^«?.''riS/,S: 




EXCELLENT Black Copies, only equaled by Litho- 
graphy, of anuthing ivritten or drawn with a/ny Pen by 

ItagJ AUTOCOPYIST 



Popular Books 



—FOR THE 



HOI.IDATS. 



Experiment nl Science,— By Geo. M. Hopkins. 
Natural Philosophy without a Teacher Simplified. In- 
teresting Experiments in Every Branch of Physics. De- 
scriptions of Simple and Eflicient Apparatus, much of 
which may be Made at Home. Among Subjects treated 
are Electricity in all its Branches, Msignetism, Heat, 
Light, Photography, Microscopy, Optical Illusions, Me- 
chanics, etc. A world of Valuable Information. A 
Source of Rational Amusement. A superb work for 
Young and Old. 740 pages, nearly 700 first class engrav- 
ings. Elegantly bound in cloth $4.00 

Popular Hcientilic Rccrentions.— Translated and 
enlarged from the French of Gaston Tissandier, and pro- 
fusely illustrated. This book mcludes the famous series 
of Experiments in Physics Without Apparatus, that have 
won such wide appreciation in so many households. Ex- 
periments in Physics and Chemistry, Natural Magic, 
Electricity, and similar subjects are all treated and very 
fully illustrated with the most artistic woodcuts. 900 cuts. 
780 large pages. Holiday edition. Half leather, gilt 

top $4.00 

Cyclopeedic Science Simplified.— By J. H. Pep- 
per. With over 600 illustrations. Treating on Light, 
Heat. Electricity, Magnetism, Pneumatics, Acoustics 

and Chemistry $2,50 

Thisisan excellent work. 

Boys* Book of Science.- The Boys' Book of Sci- 
ence, by John Henry Pepper, author of the " Playbook 
of Metals." Illustrated with 45S engravings, chiefiy exe- 
cuted from the author's sketches. By H. G. Hine. Re- 
vised, with many additions, by T. C. Hepworth. New 

edition S2.00 

Home Experiments in Science.— By T. O'Conor 
Sloane, E.M., A.M., Ph.D. Illustrated by 91 engravings. 

260 pages $1.30 

Synopsis op Contents: Chapter I Experimental 
Science. II. Mechanical Operations. III. Experiments 
in Mechanics. IV. Experiments in Gravitation, Hy- 
draulics and Pneumatics. V. Atoms and Molecules. 
VI. Experiments in Moleculnr Phyacs. VII. Experi- 
ments with Soap Bubbles. VIII. Experiments in Heat, 
Sound, and Light. IX. Lecturing. Index. 
Electricity in Dnily Life.— A Popular Account of 
the Application of Electricity to Every Day Uses. With 

120 illustrations, Svo $3.00 

In this work eminent experts treat in a popular 
manner of the Electric Railway, Motors, Lighting Tele- 
graphs, Cables and their Laying, Electricity m the 
Household, in Warfare, on Land and Sea, and as ap- 
plied to the Human Body. 

Electricity In the Service of Man.— A Popular 
and Practical Treatise on the Applications of Electricity 
in Modern Life. By A. R. Von Urbanitzky. From the 
German. Edited with copious additions by L. Worraell, 
and an Introduction by John Perry, M.E. With 850 il lus- 
trations. Svo, cloth. N. Y.,1886 $6.00 

Practical Electricity.— A Treatise for the Use of 
Students of Electrical Engineering, teaching how to 
procure a Knowledge of the Electric Current, DilTerence 
of Potential, Resistance, Electromotive Force, Quantity. 
Capacity, Power, etc. By W. E. Ayrton. F.K.S. With 
numerousillustrations. diagrams, and formulae. A valu- 
able work. 5I6pages,8vo $2.50 

Electrical Engrineeriner. — By W. Slingo and A. 
Brooker. A Practical Book for Electric Light Artissms 
and Students. This is a Comprehensive Treatise on the 
more Important Modern Applications of Electricity. 
630 pages. 300 illustrations $3.50 

Electrical Dictionary.— By Edwin J. Houston. A 
Dictionary of Electrical Words, Terms, and Phrases. 
Brief Descriptions of Principles, Apparatus, Machinery 
and Instruments, Tables, Formulae, etc. A desirable 
book. Fully illustrated $2.50 

Dynamo-Electric Machines.- By Carl Hering. 
Principles of, and Practical Directions for Designing 
and Constructing Dynamos, with an Appendix contain- 
ing several Articles on Allied Subjects, and a Table of 
Equivalents of Units of Measurement. Illustrated. N. Y., 
1888 $2.50 

Haswell's EnKlneern* Pocket Rook.— Engineers' 
Pocket Book. Mechanics' and Engineers' Pocket Book 
of Tables. Rules, and hormulaspertainingto Mechanics, 
Mathematics, and Physics: including Areas, Squares, 
Cubes, and Roots, etc.; Logarithms, Hydraulics, Hydro- 
dynamics, Steam and the Steam Engine, Naval Architec- 
ture, Masonry, Steam Vessels, Mills, etc.; Limes, Mor- 
tars, Cements, etc: Orthography of Technical Words 
and Terras, etc. Fifty-second edition. By Chas. H. Has- 
well. 12mo. pocket book form $4.00 

Engineers' Hnndy Book.— Containing a full Ex- 
planation of the Steam Engine Indicator, and its Use and 
Advantages to Engineers and Steam Users: with For- 
mulEB for Estimating the Power of all classes of Steam 
Engines; also. Facts, Figures, Questions, and Tables for 
Engineers who wish to qualify tliemselvesforthe United 
States Navy, the Revenue Service, the Mercantile Ma- 
rine, or to take charge of the better class of Stationary 
Steam Engines. One volume. Second edition. 676 pages. 
16mo, tucks, gilt edge $3.50 

The Practical Steam Ensineer's Guide.— In 

the Design Construction and Mansiiiement of American 
Stationary, Portable, and Steam Fire Engines, Steam 
Pumps, Boilers, Injectors, Governors, Indicators, Pis- 
tons and Rings, Safety Valves and Steam Gauges. For 
the Use of Engineers, Firemen, and Steam Users. By 
Emory Edwards. Illustrated by 119 Engravings. 'I'hird 
Edition, revised and corrected. ^ pp. 12mo. . . .$2. 50 

Every Man His Own l>lechanic.— A Complete 
Guide for Amateurs. New Holiday Edition, revised and 
greatly enlarged. With an Appendix. 924 pp. 850 wood 
cuts. 8 Working DrawiDKS, (1890.) Price $3.50 

Gems and Precious Stones of North America.— 
A Popular Description of their Occurrence, Value, His- 
tory, Archseological, and of theCollections in which they 
Exist, also a Chapter on Pearls, and on Remarkable For- 
eign Gems owned in the United States. By George Fred- 
rick Kunz. New York. 1890. Pp. 336. Illustrated with 8 
colored plates and numerous engravings. Price. $10. UO 

Practical Microscopy.-By G.E. Davis. A Desira- 
ble Work. Illustrated. Svo $3.00 

Carpentry Made Easy; or, The Science and Artof 
Framing on a New and Improved System. With Specific 
Instructions for Building Balloon Frames, Barn Frames, 
Mill Frames, Warehouses. Church Spires, etc. Com- 
prising also a System of Bridge Building, with Bills, Es- 
timates of Cost, and valuable Tables. Illustrated by 44 
plates, comprising nearly 200 figures. By William' B. 
Bell, Architect and Practical Builder. Svo $5.00 



B^^ Any of the above books promptly sent by mail, 
postpaid, on receipt of the price, by 

ACXTN-nr etf oo.. 

Publishers of the "Scientific American," 
361 Broadway* New York. 

IW Send for our Newand Complete Catalogue of BooTcs, 
sent free to any address. 




Ventilating and Drying 

FANS. 

Light Running, Adjustable 

Blades, Self-Oiling Bearings. 

24-pflffe catalogue free. 

Also Rubber Press Rolls for Wool 

and Yarn Washing and 

Dyeing Machinep. 

GEO. P. CTiA RK, Manuf. 

Box L, Windsor Locksi Ct. 



Ten Eyck dt Parker, 00 Pine Street, New York 



THE EAGLE 

THE EASIEST RUNNING BICYCLE 

IN THE WORLD. 
;^-Speed, Comfort and Safety, 
AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 
THE EAGI.E BICTCI.E AEFG. CO., 





rWELLS UGHT 

■ M WALLWORK ft WELLS' PATENTS. (—BSI 



? 00 CANBi-B pewfiaJ-idMT 

fo-FouNDRiEs, x^ca; MEROSENE 

AND Other Place; RE'»"powERFUL Light, 
KEESANSiHALPIN,44-46WA<HiN(iT0N$T,N.Y 



■^■^^ Bores SMOOTH ROUND, OVAIi. 
n I ^T and SftUAUE HOLES. Mortisins 

^^ ■ ■ Escutcheons, Core Boxes, etc. In- 

^^ ■ ■ valuable to Carpenters. Cabinet and Pat- 
U I I *^^" Makers. Received Highest Award 
mm m m American Institute, New York. Send 
$8.00 for set (% to 11-8). in neat case, or 
50c. for sample Bit, mailed free with Illnsirated List. 
BRIDGEPORT «Li\ IMPLEMENT CO., 

17 Maiilen Lane, New York. 



OIL WELL SUPPLY CO. Ltd. 

91 & 92 WATER STREET, 

Plitsburgh, Pa., 

M anuf acturers of everything needed for 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 

Cordage, Drilling Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on request. 






ARTESIAN 

Wells, OU and Gas Wells, drilled 
by contract to any depth, from 6C 
to 3000 feet. We also manufacture 
and furnish everything required 
to drUi and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
fiOOft. Send6centsforlllustrat«d 
catalogue. Fierce Aitesian 
and Oil Well Supply Co.* 
80 Beaver Street, New York. 



OTTO 6AS ENGINES 



33,000 SOIiO. 

Engines and Pumps Combined 

For COAIi CAS 

or OASOLINE. 



SCHLEICHER, SCHUMM& CO, 

PHIl^ADELPHIA, 
CHICAGO, IXEVV YORK. 




GtiMPLETE Steam Pump^^ 

10 Sizes FR0M$7T^t75^-,,„, 



PRICES *"» 



^ iVANDuZEN&TiFT 



SOLE MAKERS. 



Ml^^H^ 



Steam! Steam! 



Quality Higher, Price Lower. 

For Strictly Cash, Complete Fixtures except Stack. 

2- Horse Eureka Boiler and Engine, - $145 
4- ** *' " " *' . . 225 

Other sizes at low prices. Before you buy get our prices. 

B. W. PAYNE & SONS, 

Drawer 56. £LAIIRA, N. Y. 



BAIi?j£S*/A Jk FAT. FOOT POWER UAGHOERY. 

I feel so highly pleas- 
ed with your Veloci- 
pede Foot Power with 
seat, that T wish to 
add my testimony to 
its superiority. I did 
not expect to libe it, 
but having used the 
Velocipede Power, I would have nothing 
else. It so greatly lessens the fatigue of 

using foot power, in fact, it may be saiJ to 

he almost "without tatigue. and is a steadier motion. I 
only wish I had known of it sooner. Send for catalogue. 
W. F. & J. BARNES CO.. 9^9 Ruby St., Rockford. 111. 




LITTLE WONDERS 




TOOLS FOR EiVIERY WHEELS 

FI&. 3. _ i 



C 



5 



\ and shaped Diamond Carbon Points, indis- 
^ ,pensable for Truing Porcelain, Hardened 
T Steel, Chilled Iron, and Paper Calender 
SS and Copper Rolls, also for Truing Inside of 
I*- Cylinders. Practical Mechanics and Paper 
Makersusing them pronouncethesePoints 
a marvel of the age for efBciency and dur- 
ability, doing that wbich no steel tool can 
do. After turning the Rolls, when inspect- 
ed by a microscope, there is no perceptible 
wear. They are now extensively used in 
Rolling and Paper Mills, both in this coun- , 
try and in Europe. The subscriber is \ 
^'Identified" withthe ^*Emery Wheel" trade 
as the Pioneer maker of Diamond Tools j 
since introducing the use of his Points and / 
tools for the above purpose. Numerous/ 
composite wheels and new industries havef 
been created where their ^^value" hasi 
_ proved incalculable. Diamond Points re- _^,_ 
ground andsharpened. Carbon Tools reset and new car- 
bons furnished for the same. Also, glaziers' diamonds 
manufactured and reset. Send number of tool desired to 

J. DICKINSON, 64 Nassau St., N. Y. 




Stored Energy 

APPIIMIII ATflDft for Electric LtehtiDR and 
flWWUniULItlUlIO Street Car Propulsion. 

THE ACCCMCI.ATOR COMPANY, 

44 Broadway, N. Y. City. 234 Carter St., Pliila., Pa. 
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Foimded by Mathew Carey, 1785. 

HENRY CAREY~BAIRD A. CO. 

Indnstrial Publishers, BookKellers, aod ImporterSi 

810 Walnut 8t.. Philadelphia, i'a.. U. S. A. 

^^Our new an<i Revised Catalogue of Practical and 
Scientific Books, 86 patres, 8vo, and our other Catalogues 
Hod Circulars, the whole coverintr every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 



THE 



EDWARD L. YOHMANS 



POPULAR SCIENCE 



Edited by 
William JAY Youmans. 



MONTHLY 



The Best lUaeazinefor Thiniiiner People. 



■ WMle continuing the well-known features 
that have made it valued and respected for 
nearly a score of years, THE POPULAR 
SVEENCE MONTHLY will soon begi/nthe 

■ publication of a series of important articles on 
The Bevelopment of American Industries since 

the time of Columbus. 

Each article will be prepared by a writer of long prac- 
tical acquaintance with his subject, and will be copiously 
illustrated. Among the early papers in this series will be 
The Development of theCoiton Mnnufacture, by 
Edward Atkinson ; The Iron and Steel Industry, by 
W. F. Durfee; Woolens, by S.N. D. North; and Glass, 
by Prof. C. Hanford Henderson. Articles on the Silk, 
Paper, Pottery, Agricultural machinery, and 
8hip-buildin8f industries are amonc those in active 
preparation. 

Hon. David A. Wells on Taxation. A series of pa- 
pers on The Principles of Taxation, based upon a course 
of lectures (riven by Mr. Wells at the invitation of the 
Faculty of Harvard University, will be one of the fea- 
tures of the coming year. 

Dr. Andrew D. White's New Chapters in the War- 
fare of Science will continue to appear from time to 
time. 

The other contents of the magazine will be of the 
same general character and high order of excellence as 
heretofore. 

With other illustrations, each number contains a flno- 
lyengraved Portrait of someeminent man of science) 
with a Bioffi apliical Sketch. 

There is hardly a question of the day upon which science 
does not throw light, hardly a problem of human interest 
whose solution can not be best approached by the method of 
scientijic research. The brightest Tninds have recogniz^ 
that .science fuT^ishes the most efficient guidance in ordering 
the lives and affairs of men. A one who wishes to keep -wp 
with the knowledge of the time can afford to be without The 
PopuMr Science Monthly. 

New York: D. APPLBTON & COMPANY, 1. 3, & 5 Bond St. 
Sing^le number, 50c. 'Yearly subscription, $5 
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Remington 



has set the copy for writing 
machines for 15 years. 
It is to-day the 

Standard 

and expects in the future, 
as it has in the past, 
to lead all others 
in adding improvements 
to what will always be 
the true model of a 

Typewriter. 



Wyckoff, Seamans &• Benedict, 
327 Broadway, New York. 




siipman Automatic Steam Engine 

Oil or Natural Cas Fuel. 

I J 1. 6, and 8 Horse Power Single, 
" I i,andl6HorsePowerCompouDa 
Over 2,500 h Actual Use. 
Automatic in both fuel and 
water supply, requiring no 
engineer. Send for Cata- 
logue. Mention Sci. Am. 
i^liipman Engine Co.* 
200 Summer Street, 

Boston, Mass. 



fiDFPI Al MACHINEKY and Appliances 
W r C O I H L executed with perfect workmanship. 
Entire confidence and interest guaranteed. Draughting, 
Patternmaking, Planing, Turning, Drilling, etc., etc. 
WM. GRUNOW, JR., 204 & 206 East 43d St., New York. 



BlGIfiTZBZD Tbadx Mabk, 13,831. 



Blake's Belt Stui 




f atehtxd July 31, 



The Strongest, Cheapest, 
and Best Fastening for 
Leather and Rubber Belt- 
ing. Beware of poor im- 
itations. None genuine 
without this Trade Mark 
and PICTURE on the 
package. 

Greene, Tweed k Co, 

83 Chambers St.. 

New York. 



TYPEWRITERS. 

Largest like establishment in the world. Firsfc- 
(Jass Second-hand Instruments at half new prices. 
Unprejudiced advice given on all makes. Ma- 
chines sold on monthly payments. Any Instru- 
ment manufactured shipped, privilege to examine. 
EXCHANGING A SPECIALTY. Wholesale prices 
to dealers. Illustrated Catalogues Free. 

TTPEWEITEE ) 70 Broadway, New York. 

HBADttUAETEES, S 1^ ^^ ^^^^ ^*- c^^oaso- 

■ NESS & HEAD NOISES CURED bjr 

Peck's INVISIBLE TUBULAi) EAR 
_ ___ __ CUSHIONS. Whispers heard Coin- 

fortable. Success! ni where all Remedies FAib. Ills, book & 
prooIsfrK, Address f. UISCOX. 853 Broadway, New York. 
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Acme Automfttio SftfetT 
Engine.— '■Bt»tiona»y." 



After being on the Market Five Years 

The "AC M E " Still Leads! 

Sizes One. Two. Three, and Four Horse Power. Arranged for either Natural GAS 
or Kerosene Oil Are, as ordered. No extra insurance required on account of the oil Are. 
Send for catalogue f^iving full particulars and prices. 

ROCHESTER MACHINE TOOL WORKS, Brown'S Race, ROCHESTER, N. Y. 







Engravings direct from photographs and other copy. Our circui;ir "K" shows bpecimena. Fine priming n epeciaily. 




?Our ADJUSTABLE STOCKS and DIBS 

are universallv acknowledged to be tiie 

^ We also make all our Tools on the _, 

s same principle, of the BEST MATERIAIjandS 
gWORHMArfSHIP, and always with a view I 
|of time and labor saving in their use. s 
M«iiiiiiixi:BRIDQEPORT» CONN.iw«i«i«iM»im ii! 



STEILTYPE FOR TYPEWRiTERS 

Stencils. Steel Stamps, Rubber and 
Metal Type Wheels, Dies, etc. 
Plg^|i^ I>1oilel and Rxprriinental Work 
L-iikLii gmall Machinery, Novelties, etc., man- 
ufactured by special contract. 
NewYorkStencilViiks.,100 Nassau St., N.Y 




Gates Cornish Rolls Pulverizer 

Simple, Durable, Compact, Dustless, 

and a finished product direct 

from the machines. 

The best Ore Granulator for leacb- 

ing and concentration. 

MANUFACTURE ALSO 

Gates Rock and Ore Breakers 

Address for Catalotrues 

GATES IRON WORKS, 

50 C So. Clinion St., Chlcaffo. 

215 Franklin St., Boston, Mass. 
M I>ey St., New York. 




1 8 9 1 Now is the Time to Subscrilie. 1 8 9 1 




"THE BEST PERIODICALS FOR FAMILY READING." 

Harper's Magazine. 

$4 a Tear. Issaed Hloiitbly. 

Harper's Weekly. I Harper's Bazar. 



: a Year. Issaed Weekly. 



$4 a ITear. Issued Weekly. 



Harpei s Young People^ 

$2 a Tear. Issaed Weekly. 
POSTAGE FREE IN THE UNITED STATES, CANADA, AND MEXICO. 

The American people ought to be proud of these four periodicals. It is 
no exaggeration to say that the steady influence exerted upon the life and 
thought of the nation from the publishing house in Franklin Square is at 
least equal to that of one of the great universities. . . . All four of the Harper 
periodicals are better now than they ever were before. How much that 
means, everybody knows who has been Harper bred. — N. Y.Sun, Feb.io, 1890. 

Booksellers and Postmasters usually receive Subscriptions. Subscriptions sent direct 
to the Publishers should be accompanied by Post-office Money Order or Draft. When no 
time is specified. Subscriptions will begin with the current number. 

Published by HARPER & BROTHERS, Franklin Square, New York. 



LITTLE HERCULES DRILL CHUCKS 

Rotating Jaws, Eccentric Move- 
ment, Self Gripping. The larger 
the drill the more powerful the 
leverage. All sizea relatively 
strongin holding drillsof their 
full CHpacity. Working parts 
of hardened steel. The most 
powerful and accurate chuck 
in the market. ONEIDA 
MFU. CO., Oneida, N. Y. 




CI CHTDiniTVTHE AMATEUR ELECTRICIAN, 

bLCU I Illy I I I BaTenswood,IlLtstheonl; 
paper dealing with the first principles of electricity. 
Beginners should have it. $1 per year, sample copy Mfc. 



AAEilTft make 100 per cent, profit on my Corsets, 
HQCn I O Belts, Brushes, Curlers, 



Samples free. Write now. 



. and novelties. 

Dr. Bridgman, 373B'way, N.Y. 
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HAT Uncle Sam and Aunt Columbia think, etc., of 
ACUIill^Tnil >^(3Seattlb. Send stamp to 

HwlllliU I tin i^h«>lin»ii.Llt^wellyD&Co.,8eattle,W. 



Modern Smoking Pipes 

H.G.Schramm CAMDiiN.N.j. 



,d"'^rded Paris Exposition 1889. Excel all oth- 
ers. Agents, Geo. Zorn & Co., Philadelphia, 
Pa. British patent for sale. 



niTinjILANTERNS WANTED WWllS^. 

LiiuiJiSHARBACH &C0. 809 FilbertSt.Phila.Pa. 



f)er night. A 
ight and pro- 
fitable busi 



$10.00 to $50.00 

ness. niagic Ijantems and Views of popular sub- 
jects. Catalogues on application. Part 1 Optical, % 
Mathematical, 3 Metenrological. 4 Ma&ic Lanterns, etc, 
L. MANASSE, 88 Madison Sireel. Chicairo, 111. 



PLIYS 



Dialogues, Tableaux, SpeaSeenL for 
8chool,01ub& Parlor. Bestont. Oata- 
losue tree^ I. S.DBNlsoK,cmca8« JU. 



ICE and REFRIGERATING MACHINES 

The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York. 



PROP08AL.8. 



W !><. Eng^ineerOfiice, 3 4 Went ConKress Sirert, 

■-^ ' Detroit; IHtch. November 28. 1890.— Sealed pro- 
posals, in triplicate, for furnishing all materials 
and labor and building the masonry of a lock at St. 
Mary's falls Canal. Michigan, will be received at this 
office until 2 o'clock, p.m., January 27, 1891, and then 
publicly opened Preference will be given to materials 
of domestic production or manufacture, conditions of 
quality and price (import duties included) being ecnial. 
Attention is invited to Acts of Congress approved Feb- 
ruary 26, 1885. and February 23, 1887. vol. 23. putre 332, stnd 
vol.24, page 414, statutes at large. The government re- 
serves the right to reject any or all proposals; also to 
award the contract upon other considerations thiiii the 
price. For further information itpply at this office, or to 
the U. S. Engineer Office. Sault Ste. Marie. Mich. 
O. M. POE.CoL Corps of Engineers, Bvt. Bvig.-Gen., U.S.A. 



Attention Contractors and Rocl(men 

Proposals will be received by the undersigned at their 
office in Jeddo, Luzerne Co., Pa., until January 1, 1891, 
for driving two Tunnels (one designated as Tunnel "A", 
the other as Tunnel " B ") and sinking a Slope and Air- 
way. Said Tunnel "A" to be constructed from Butler 
Valley, Butler Township, l^uzerne Co., Pa., to near the 
bottom of Ebervale Mammoth Vein Slope No. 2. The 
fiize of Tunnel ''A" to be ei^ht (8) feet bv eftrht 
(8) feet in the cleai* anil about three (3) miles 
long. Said Tunnel "B" to be constructed, in a vein 
underlying the Mammoth vein, from the bottom of pro- 
posed Slope to a point opposite Jeddo No. 4 Slope, and 
about right angles from this point to near the bottom of 
Jeddo Mammoth Vein Slope No. 4. The size of Tun- 
nel " B" to be five (5) feet by six (6) feet In the 
clear aiitl about one and seven-tentho (1 7-10) 
miles lontr* (contractors for Tunnels will name a price 
per lineal yard in each Tunnel for Rock, for Shale, for , 
Slate, for Coal, and for Earth. The Slope and Airway 
will be sunk ai a vein underlving the Mammoth Vein at 
Ebervale, Jjuzerne Co., Pa. The size of the Slope to 
be nine (9) feet by seven (7) feet above the rail, 
anfl about one thousand (l,000)feet lonir. 1'he 
size of the Aii-way to be five (5) feet by Ave (5) 
feel and about one thousand (1,000) feet long. 
Contractors for the Slope and Jnr the Airway will name 
a price per lineal yard in each foi' Rock, for Shale, for 
Slate, for Coal, and for Earth. Tunnel "A" to be driven 
with th ree headings, two from bottom of proposed Slope, 
the other from the surface in Butler Valley. Butler 
Valley heading will be driven so the water will run from 
the Tunnel as the work proceeds. Tunnel "B" to be 
driven from bottom of proposed Slope with one heading. 
The material excavated and the water from Tunnel " A " 
and Tunnel *'B" headings at bottom of proposed Slope 
will have to be taken out proposed Slope by the con- 
tractors. Contractors will be required to do the work in 
a good workmanlike manner, lo timber as may be re- 
quired, to carry brattice for air or ventilate by pipes, to 
prosecute the work at each heading and Slope with one, 
two, or three shifts of men as we may direct, to furnish 
air-compressors, two air drills for each heading, and all 
other machinery. boilers, rails, sills, motive power, lumber 
timber, and tools necessary for a speedy completion of 
the Tunnels. Contractors will state the date they would 
begin operations, and the time they will complete the 
Tunnels. Bonds are to be given for a faithful perform- 
ance of the work in a specified time. The right is re- 
served to reject part or all of the proposals. Further 
information can be obtained by callmg or addressing 
JNO. MARKLE, President, Jeddo Tunnel Co.^ Limited, 

Jeddo, Luzerne Co., Penna. 
November 24, 1890. 



¥ T 8. Engineer Office, ICoom 90» 134 Van Bu- 
^^* ren ?»treet, Chicaeo, Illinois. November 24, 

1890.— Sealed proposals in triplicate, for rebuild in g super- 
structure over 5,243 feet, more or less, of breakwaters in 
Chicago Harbor, Illinois, will be received at this oflBce 
until 12 o'clock, noon, Saturday. December 13, 1890, and 
opened immediately thereafter in the presence of bid- 
ders. Proposals will be accompanied by a guarantee 
that if the bid be accepted, contriict will be entered into 
within ten days after notice of acceptance. The United 
States reserves the right to reject any or all bids. The 
attention of bidders is invited to the nets of Congress 
approved February 26, 1885, and February 23, 1887, Vol. 23. 
p. 332, and Vol.24, p. 414, Statutes at Large. Preference 
will be given to articles of domestic production or manu- 
facture, conditions of quality and price (including in the 
Srice of foreign articles the duty thereon) bein^ equal, 
o contract will be awarded for furnishing foreign arti- 
cles when the domestic iirticle of suitable quality can be 
obtained. For specifications, blank proposals, and all 
other information, apply at above address to 

W. L. MARSHALL. Capt. CorpK of Engineers, U.S.A. 



UH. Engineei' Office, !^ t. Augustine, Fla. 
• November 26, 1890.— Notice is hereby given that on 
the 27th day of December, 1890, at 12 o'clock, noon, stand- 
ard time, I will sell at Mayport, Fla,. for cash, to the 
highest bidder, the wreckage from the bark " Neva," 
consisting of about 35 cords (more or less) of logwood. 
The logwood is apparently in good condition. It is in 
sticks from 4 to 5>^ feet long, and, from 3 inches to 20 
inches in diameter. The wood must be removed within 
30 days from sale, and until removed will be at owner's 
risk. For further information apply to this office. 

W. M. BLACK, Captam, Corps of Engine^rSt U.S.A. 



^'«^^ JOHN'GREENWOOO&CO 



ROCHESTER N.Y. 



MACHINERY. 
E. & B. HOLMES 

buitalo, n. y. 

Also a full line of Wood Working maohinert 



^^'■■f;;v">;Cary&moenco./ 



Cndeveloped Wealtli. 

The edge of an invention crops out ot 
the mind of a thinking man who laclts 
the mechanical means of following it up. 
He heeds a shop to go to or write to. W6 
have a primer to send. 

The Jones Bbothees Electric Co. Cin'ti.O. 



IDEAL MUSICAL BOX 

Is the l^ateit Invention in Swiss Alusicai KoxeH 
It U the ^weetesi and Most Perfect Instrument 
for the Parloi'. Any number nf tunes can be ob- 
tained for it. The Largest Stock of Musical Boxes in 
America. Send4centstampf or Illustrated Catalogue. 

JACOT & SON, "'^El^'/J'R^t^' 



The.Flrst Prize of a Gold Medal awarded the 
'Hammond" at the Paris Exposition. 

~ THE HAMMOND 
TYPEWRITER CO, 

447, 449 East 521 Street, 

NEW YORK, U. S. A. 




GREAT BUSINESS OPPORTUNITY 

The plant of The Sherburne Maniif. Co. was erected 
three years ago at a cost of $19,000.00. It has a caijacity 
for working flfty men. Machinery all new. Designed 
for sash, doors, blinds, novelty goods, and all wood work. 
The plant touches and has atmck totheD.L, & W. R. R. 
The Directors will almost glvethe use of thia propert.y, 
for a term of years, to any one who will take and run it 
well. For particulars, address 

C. A. FULLER, Sec'y, Sherburne, N. Y. 




THE BACKUS WATER MOTOR. THE BACKUS EXHAUST FAN. 



With or without GoYernor. Supplies from hydrant pressure the cheapest power known, i A Wonderful Air Mover. For Drying all kinds of KOOdB (special Dryers MIt and re- 
Invaluable for blowing church organs, running printing presses, sewing machines, lathes, saws, suits guaranteed). Invaluable In Bleacheries, Dye Houses, Hat Shops, Acid and Famt works, 
coffee mills, fans, sausage cutters, elevators, and all machinery requiring light power. No Woolen and Cotton Mills, for removing steam, dust, smoke, hot air, add fumes, bad oaora, ana 
firing, no fuel, no ashes, no repairs, noiseless and compact. No extra insurance. Always ready. I for ventilating Hotels, Laundries, Publto BaildlOKS, etc. High Speed Ernrine and Fan comalnea. 
supplies from Jgto 10 H. P. Interchangeable jets and improved in every detail. Ref eren cea in all yarts of tns cov /ntry. —. 

SoxLca. fox- sxaeolAX olxro-u.la.x-s to tlxo ^a.ols.-uLia TT^Ater IkiXotor Go,, SJeTTcnx-b: ST. d ■ 




© 1890 SCIENTIFIC AMERICAN, INC. 



366 



^mnixVu ^mtvUm. 



[December 6, 189O. 



"^^pcrtioemcnie. 



Inside Pagre* each insertion « - • « 75 cents a line 
Back Pag:e, each insertion - - - . $1.00 a line. 

The above are charees per aeate line- about eieht 
words per line. This notice shows the width of the line, 
and is set inapate type. Eneravines may head adver- 
tisements at the same rate per agate line, by measure- 
ment, is the letter press. Advertisements must be 
received at publication oflQce as early as Thursday morn- 
int: to appear in next issue. 

OUR "ELECTRIC PLANT" 

PRICE, $5.00. 

Consists of an Electric Motor, Elec- 
tric Battery, and J-'amily Medical 
pparatua. Entirely New. A 
child can handle it with perfect 
safety. An Electrical Educator, 
and the most scientific invention 
the age. Send for circulars. 
The Nowotny Eleotrio Co. 
82 East Pearl Street, 

Cincinnati, Ohio 




u".S;i;=N^c SIFTER & MIXER 

I'he best in use for Sifting and 
Mixing ISakiiiff Pon'der* 
Floiir^ UrugB. IMasterN, 

Feriilizers* and all kinds of 
Ponders. Ten sizes; 10 pounds 
to 10 barrels. 

Send for catalogue of all kinds 
of Mixing machinery, 

J. H. DAV & CO., 

Cineiniiatif <>hio. 

Bnncb Office, 36 Monaj St. New Tork. 




THE BRIDGEPORT WOOD 



G.M.BREINIG. agent, Principal Offke At manufactory jS 

NEW YORK OFFICE 3.4-0 PEARL SX 
-n CHICAGO .FFICE 5, WAREHOUSE 211 EAST RANDOLF 



FIN ISHING CO 



, i,nn.««u .FFICE 5, WAREHOUSE aU EAST randolph';! MANUFACTURERS Of" 

"^^HlELERS^ATENTY/bODf^ILLER,..^ 

]3rEINIGS I^ITHOGEN Si LI GATE PaI NT 
LIXHOGEN PRIMER, WOOD STA.NS 
SILEX FLir^T AND FELDSPAR. 



PAMPHLET GIVING DIRECTIONS FOR^FINISHNG HARD WOOD FREE TO AHY ADDRESS. 




HARRISON CONVEYOR! 

"""^''^"'^ HanSfins Grain, Goal, Sand, Clay, Tar. B.rk, tinders, Ores, Seeds,&c. 

|I2^?J.| BORDEN, SELLECK & CO., UalSTers, I Chicago, IIL 



"Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 



Victor Bicycles! 




For pleasure, business, recrea- 
tion, and for anything you 
could use St bicycle for. 
VICTOUS ARE BEST I 

Send for cataloeue. 

Ovprman Wheel Co., Makers, 

Chlcopee Falls* Mass. 




JAMES LEFFEL WATER WHEELS 

ENGINES, and BOIIiERS. . 

T.^3iv^ES XjEI^IF'EXj <3s CO. 

FARLO ST., SPRINGFIELD, OHIO. 

110a Liberty Street New York City. 



CQPPtR TUBtS. --! 

SHttT BRASS SRASSVIIRt " "*•/;■ ': "^^ 



<JRAND PRIZE-PARIS EXPOSITION, 1SS9 



THIN PANEL STOCK 

In Whitewood, Walnut, etc. 

Manufactured bythe original **Sy8tdme Bartlett," 

received the Hichest Award and only "Grand Prize" 
fiiven TO this industry. The only " Hyst6me " introduced 
into Europe and America that produces a perfectly 
sound cut board. 

HENRY T. BARTLETT, 

CABINET WOODS | MAHOGANY 

and VENIiERS, | 8AW MILLS. 

300 Le-wris Street, N"ew York. 



NEW KODAKS 

" Vou press the button, 
we do the rest," 

Seven New 
Styles and 

Sizes 

ALL LOADED WITH 

Transparent 
Films. 

For sale by all Photo. Stock Dealers. 

THE EASTMAN COMPANY, 

Send for Catalogue. ROCHESTER^ N, Y. 




Important Improvements. 

AH the Easaitial Features greatly perfected. 
The Most Durable in AUgnment. 

Easiest Running: and Most Silent. 

All type cleaned in 10 seconds without soiling the bands. 

The Smith Premier Typewriter Co., Syracuse, N.Y., U. S.A. 

Send for Catalogue. 



COMPTOMETER 



(trade mark.) 

Solved rapidly and accurately 
by using the Comptometer. 
Saves 40 per cent, of time. 
Entire relief from mental 
strain. Adapted to all com- 
mercial and scientiQc compu- 
tations. Send for circular. 



i FELT & TARRANT MFG. CO.. 52-56 Illinois St., Chicago. 



VOLNEY \y. MASON & CO., 

FRICTION PDLLEYS CLDTCHES EDi ELEVATORS 



PROVIDENCE. K. I. 




2 to 40 H. P. 




Bcooomr, R^llnhlllrj 
Simplicity. Safety. 



Tie Motor ofM Centnry 

Can be used Any Place, to do Any 
Worfc, and by Any One* No Boiler! 
No Fire! No Steam! No Ashes! 
No Gauges! No Engineer! A per- 
fectly safe Motor for all places and 
purposes. Cost of operation about one 
cent an hour to each indicated horse 
po^ver. For circulars, etc., address 

Charter Gas Engine Co. 

p. O. BoxUS. Sterling, III. 



SHORTHANDSTma'inrpSSa?. 
Ituatlons procured b,\\ papils when competentj;. 
sai Su «ircala^ ' W. C. CHAFFEE. Oswego^ N.jS£. 




I|iqj^r-' r4y''"'"f'SS^ 
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H. W. JOHNS* 

FIRE-PROOF, NON-CONOUCTINO 

COVERINGS. 

FOR FURNACES, HOT'AIR PIPE9, ETO. 

9Cg^ 33 PER CENT. OF FUEL 8AVED.-«|1 

DESCRIPTIVE PRICE LIST, FREE BY MAIL. 

H.W.JOHNS MANUFACTURING CO. 

60LE MANUFACTURER8. 
ASBESTOS RQOFINa, BUILDiNQ FELT, ETC. 

SEOTICINAI. Pipe It boiler OovERilias, Steam Packinsb, Cto. 

Liquid Paints, Ffre-Proof paints, coatinqs, eto. 

87 MAIDEN LANE, NEW YORK. 

OHICAQO. PHILADELPHIA. LONDON. 




Airarded tbe Grand Prize at late Paris Expusitten. 



T 



Ht PENNA. DIAMOND DRILL & MFG. CO. 

BIRDSHORO, I'A., Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Fiour Mill Rolls Ground and Grooved. 




Jjevels, Transits, Surveyors' 
Compasses, Pocket and Pris- 
matic Compasses, Hand Lev- 
els, Angle Mfrrora, Planime- 
ters. Pantographs, Engineers' 
Slide Rules, Leveling Rods, 
poles. Chains, etc. 
Catalogue on application. 




ZSXiSCTRIC mOTORS 

X*oxr £1,11 Sx3eola,l 'wr oris.. 

Coi'respondeuce invited by the 

CEaOCI^BI^--^^7-HEEXjEI2, OX^OTOXa CO. 

430 West 14th Street, New York. 

Manufacturers of the PERFECTED MOTOR, 

Acknowledged to be the Standard fbr all high-class work where power is required, 
S. S. WHEELKK, Pre^Ulent. F. B. CROCKER, Vice-PresiOenU 




95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30tli, 
1877. No. 186.787. 

^he transmission of Speech by all Isnown 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use. and all the consequeaceK 
thereof, and liable to suit therefor. 



)j^TI(::albu^| 



lOTENI 

\ A pamphlet of information and ab- 

\atract oi the laws, showing How to/ 

\ Obtain Patents, Caveats. Trade/' 

Marks. Copyrights, sent free. 

Address MUNN A. CO- 

New York. 



catalogue free. Address Typewriter Department, 
POPE MFG. CO., Boston, New York. Chicago. 





^'6TEREOPT1CONS 

For schools &PUBLIC entertainments - 
LANTERI^ SLIDES COLORED&UNCOLORED 

^^^^aUEEN3cC0. 



-£ PHILA . RA.i- 




R AILWAY ^ STEAM F ITTERS S UPPLIES 
Rue'8 Little Giuiit Injector. 

SCREW JACKS, STUBTBVANT BLOWERS. &0. 
JOHN !<. UKQUHART. 46 Cortlandt St., N. Y. 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientific 
American supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 



Otis Electric EW 

for Private Residences, Hospit- 
als, Small Office Buildings, Stores 
etc. Safe, simple (no Engineer 
required) . Running expen ses 
very light- Also manufactur- 
ers of the Standard Hydrau- 
lic Passenger and Freight, 
Steam and Belt Elevators- 
Otis Brothers & Co., 
38 Park Row, New York 




GRAVES 



LEVATORS. 




WORKING MODELS ?.trE.^-A«r^"Lr.;^'. 

of Stnndai'd Pyrometprs for blast furnaces, nil stills, 
superheated steam, etc. Aug. Zaubitz, 48 Centre St.. N. Y 



JENKINS STANDARD PACKING I 

JENKINS mtOS., 71 JohnSt., N. Y.; 105MiikSt.. 
Boston.: 21 North 5th St.. Phila.; 54 Dearborn St.. Chicago 



ARCO A. FOUSECA & CO. 

Bogota. . __ _._ __. __, 

price lists and eorresp ndence solicited. 



General I'om- 

mission Agents 

Republic of Colombia. Catalogues, 
Box 23. 



,, T,|1UI"' LEHIGH AVE, SftMERIO 



AND FINE GRftY IRON ALSO STEEL 
^ 7 CASTINGS F ROM SPE CIAL „mc 

CO.t FINISHING. '^'^NlNGftNn^ 
S AMERICAN ST PHILA . t ^e_3>^ 



T 13: E 



f netttific ^m^j:ican 

ESTABLISHED 1S^», 

Th« most ropnltr ScleDtlQe Taper in the World. 




If you don't want your boiler to blow up, 
use our 

Pop Safety Valves ! 

Substantial, Accurate, and Reliable. 

Write for Complete Catalogue. 

The Lunkenheimer Brass Mfg. Co. 

15-ir E. 8th St., Cincinnati, O. 



WORKING MODELS Ifa^hfnTy"".??!;!! 

or wood.made to order by Mason & Rauch, successors 
to J. F. Werner. 47 & 49 Centre Street. New York. 



CUTLER desk; 



BEST IN THE WORLD, 

A .CUTL ER & SON, 

i BUFFALO, N.r., U.S./ 



FIRE FELT. 



THE NEW NON-CONDUCTING MATERIAL 

]s a Flexible Felt Made of Pure Asbestos, in a 
finely divided fibrous state, indestrnctible by heat and 
unexcelled asa Non-Conductor. U. S. Navy tests show 

it to be superior to Hair Felt in Nnn-Conducting qualities. Made into sectional form 

for pipes and into sheets and rolls for large surfaces. Send for Samples. 

Asbestos Boiler Ooverinss, Steam PackinsB* Asbestos Cloth, Asbentos 

BnildinfiT I'aper, etc. 
THE CHAL.IHER?«.SPENCE CO., 59anal61 l.ibeity St., New York. 

Branches:— Philadelphia, Chicago, Pittsburuh, Boston. 



^^K^^ PERFORATED METALS>M!NING SCREENS 

^S^^|§;, iGoAL"' Ore Separators, REVOLVING"" Shaking SCREENS 

gj^ j ^-a HARRINGTON gc KING PERFORATING® .CHICAGO. 



<»nlT 83.l>l> a Vear, inciudlnir Postaffe. Weekly. 
5v Numbers a Year. 



ThiM widely circulated and splendidly Illustrated 
paper Is pub tshf d weekly. Every number contains six- 
teen papes of useful infoimation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam iMachinery, 
New [nrentions. Novelties in Mechanics, Manufactures, 
Cbemistry, Electricity, Telegraphy, Pbotography, Archi- 
tecture. Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

TrriiiB or Subiciiption.— One copy of the Scien- 
tific Am^ricak will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada or Mexico, on receipt of tlii-ce dolltira by the 
publishers; six months, $1.50; three months, $1.00. 

CI ubH.~Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Monny carefully placed inside 
of envelopes, securely sealed, and correctly addressed 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make allorders,drafts, etc., pay- 
able to 

iN^TJira^T <5c CO., 

361 Broadway, New York. 



Scientific American Supplement. 

This Is a separate and distinct publication from 
The SciBMiFio American, but is uniform tberewitb 
in size, every number containing sixteen large pugcs full 
Of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
The SclKNTiPic AiUtRiCAN Sui'PLicMicNT Is published 
weekly, and tncludea a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, ewbraciQg Biology, Geology, Mineralogy. 
Natural History, Qeoyraphy, Archaeology. Astronomy. 
Cbemistry^ Electricity, Light. Heat, Mechanical Engi- 
neering. Steam and Eluilway Engineering, Mining, 
Ship Building, Marine Engineering, Photogriiphy, 
Technology, Manufacturing industries. Sanitary En- 
gineering, Agriculture. Horticulture, Domestic Econo- 
my, Biograpliy, Medii^ine, etc. A vast amount of fresh 
and valuable information obtainable in no other pub* 
llcation. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Srpi'i.EMENT for the United States and 
Canada. $5.U0 a year, or one copy of the SciENTirrc AM- 
BitlCAN and one copy of the Sui-plembnt, both mailed 
Eor one year for $7.00, Single copies 10 cents. Address 
and remit by postal order, express money order, or check. 

MUNN Sc Co., 361 Broadway, N. V.. 
Fnblisbers Scientific ameuicax. 



Building Edition. 

The Scibntiptc American architects' axd 
BtTiLDERS' Edition is Issued monthly. $2.50 a year. 
Single copies, 25 cents, ii'orty htrge quarto pages, equal 
to about two hundred ordinary bfiok pages ; forming a 
large and splendid AlaffaziuR of Architeciui'e, vich- 
ly adorned with elegant plates in colors, and with other 
hne engravings; illustrating the most interesting ex- 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod* 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plana, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the T..arse8t Cliculaiion of any 
ArcbiLectural publication In the world. Sold \>j all 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York, 



flSW XOBK UFJTlCJIit ««» MrttAUU STaIEKT. 



PRIIVTIIVrG IltfKS. 

THE " Sc ienrifle American" U printed witii CBA8. 
BNSn JOHNSON & CO.'g mK, Tenth and Lom- 
bard St8.. Phila.. and 47 Bose St., opp. Dnane St., N. T< 
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